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Mr. Pat Plantenberg [~ 1

Department of State Lands RECEM®D

Hardrock Mining Bureau p

1625 Eleventh Avenue FEB 06 1995 /
Helena, Montana 59620 STAIL mmao

Dear Pat:

Enclosed are two copies of Water Quality Data Report No. 6 summarizing the
results of the second post-reclamation water sampling data at the W.R. Grace vermiculite
mine near Libby. Data for this report was collected September 19, 1994. Please forward
one copy of the report to Tom Reid at the Water Quality Bureau for their files.

The data for this report are similar to that we have been reporting in previous
reports. If you recall, our last report was the first that showed all data below the values
for the drinking water standard including the analyses for asbestos and fluoride, the two
components which have historically been above or near the drinking water standard. For
the latest sampling, we collected one sample from Lower Rainy Creek with asbestos at
about 25.0 million fibers per liter (MFL). The standard is 7 MFL. However, our replicate
sample was from this same location and analyzed only 4.6 MFL. The asbestos analysis
has always shown less reproducibility between replicate samples than the other analyses
but this is poorer agreement than were used to seeing. So, there is some question
regarding the analysis or sampling for this particular sample. In any event, the data does
not change any of the basic conclusions we have drawn regarding asbestos in Lower

Rainy Creek.

The fluoride analysis was also up slightly in the tailings dam toe drain sample after
showing a trend of slowly declining values. However, I note that the drinking water
standards were updated in July, 1993 and the standard for fluoride was one of those that
changed. The new standard is 4.0 mg/L F. All of our samples have been below this

value since we began sampling in 1991.

If you have any questions regarding the report please call. Our next planned
sampling event is in the fall of 1995. At that time we would like to review the status of
the water quality in the study area to determine whether continued monitoring will be

required.

Si ly,

Tom Hudson
Project Manager

Environmental Solutions for Water, Wasre; and Land
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1.0 BACKGROUND

The W.R. Grace vermiculite mine near Libby, Montana was closed in the fall of
1990. As part of the reclamation and closure, particularly as it applies to areas around
the tailings impoundment, W.R. Grace submitted to the Water Quality Bureau a proposed
Water Quality Monitoring Plan in September, 1991 (Schafer and Associates, 1991). The
purpose of the Plan was to establish post-closure water quality data as a means of
monitoring the performance of facility reclamation measures.

The plan called for water sampling at several locations in the Rainy Creek drainage
as shown on Figure 1.1. Contingent sampling on the Kootenai River was proposed if
initial data on Rainy Creek indicated a significant potential health concern. Four
sampling campaigns were proposed for the first year to characterize pre-reclamation
water quality conditions and assess seasonal variations in water quality. Additional
annual sampling campaigns for a minimum of three years following closure were also
proposed. The first sampling event took place in mid-November, 1991, the second in late
March, 1992, the third in early July, 1992 and the fourth in late October, 1992. Results
from these pre-reclamation sampling events were reported in Water Quality Data Report
No.1, No. 2, No.3 and No. 4, respectively (Schafer and Associates, 1992 a,b,c and 1993).
Data from these sampling events indicated that fluoride was slightly above the drinking
water standard in effect at that time (2.0 mg/1 F) in the tailings dam toe drains. However,
drinking water standards were updated in July, 1993 and the standard for fluoride was
one of those that was changed. The new standard is 4.0 mg/! F, a value which has never
been exceeded in any of the samples taken to date.

Asbestiform fibers were also above drinking water standards in Lower Rainy Creek.
Although Carney Creek carried fibers potentially attributable to mine waste dumps and
Fleetwood Creek carried fibers which appear to be of natural origin, neither tributary
could account for the quantity of fibers found in Lower Rainy Creek. It was concluded
that the Lower Rainy Creek streambed was the source of the high asbestiform fiber count
and that this was probably the result of old mining practices which discharged tailings
directly into the drainage without prior settlement.

Facility demolition and reclamation activities were completed in 1992 and early
1993. In October of 1993 the first of the post-closure water sampling campaigns was
completed. That sampling event produced the first occasion for which all samples
including fluoride and asbestiform fibers were lower than the drinking water standard.
This report is the second of the post-closure water quality reports summarizing data from
water samples collected September 19, 1994.
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2.0 METHODS

Weather at the time of sampling was partly cloudy and mild. Temperatures ranged
from 65° F to 85° F. The tailing pond surface water was restricted to the upper half of the
impoundment. At the time of sampling there was no surface water discharge from the
impoundment through the new concrete spillway which was built in the spring of 1993.
However, W.R. Grace personnel reported that there was sufficient spring runoff for the
channel to flow briefly earlier in the year.

Sampling methods were outlined in the Water Quality Monitoring Plan (Schafer
and Associates, 1991) submitted in September, 1991 and modified slightly in the field as
described in Water Quality Data Report No. 1 (Schafer and Associates, 1992). For the
post-closure sampling, modifications were made to the initial plan to reduce the number
of samples and the analyses performed on them based on the results of baseline
sampling. These changes were outlined in a letter to DSL dated January 13, 1992
accompanying Water Quality Data Report No. 4. The revised sampling plan concentrated
on the fluoride and asbestiform fibers in Lower Carney Creek, toe drains and surface
discharge from the tailings impoundment, and Lower Rainy Creek. Since elevated metal
concentrations were not detected in baseline sampling, metal analyses were removed from
the analytical list. DSL agreed to the suggested changes and recommended that annual
post-closure sampling take place each year in the fall of the year during base flow.

During the past year the routing of Carney Creek was altered to divert its flow into
the small pond below the tailings impoundment. This pond was previously used as a
reservoir for a process water pump station. Carney Creek had been flowing into a small
sediment trap, then through a culvert into Rainy Creek just below the reservoir. The
rerouting required that the sampling location for Lower Carney Creek (SW-4) be relocated

upstream about 100 feet.

The preservation techniques and analytical methods used are summarized in Table
2.1. All samples were stored and shipped on ice.



Table 2.1. Summary of sampling and analytical methods for water samples.

EPA 160.1

TDS Flow Pygmy current meter/ Baski flume
TSS EPA 160.2 pH Field pH meter
Asbestiform Fibers | EPA-600/4-83-043 | EC Field EC meter
Hardness EPA 130.2 "I Temperature | Field meter
Alkalinity EPA 310.1 7"

NO," EPA 353.2

s0,? EPA 375.3

cr EPA 325.3

F' EPA 340.2

Ca EPA 215.1/200.7

Mg EPA 242.1/200.7

Na EPA 273.1/200.7

K EPA 258.1/200.7 |

CO,?*HCO," EPA 310.1

! EPA procedures are described in 40 CFR Part 136, Table B. Procedures for asbestiform fibers
are described in "Analytical Procedures for Determination of Asbestos Fibers in Water" (EPA-600/4-

83-043).

2-2




3.0 PRESENTATION OF DATA

Results of the September 19, 1994 sampling are summarized in tabular form as
follows: '

+ Table 3.1 is a summary of field parameters including pH, electric conductivity
(EC), temperature and flow.
+ Table 3.2 is a summary of major cation and anion analyses.

« Table 3.3 is a summary of miscellaneous analyses for various components,
alkalinity, hardness, etc.

» Table 3.4 is a summary of asbestiform fiber analyses.

Raw analytical data from Energy Laboratories and EMS Laboratories used to
prepare Tables 3.2, 3.3 and 3.4, are included in Appendix A and B, respectively.



Table 3.1. Field data summary.

. DESCRIPTION

SW-1 Upper Rainy Creek above diversion dam Not Sampled

SW-2 Fleetwood Creek above coarse tails 8.76 0.41 15.4 0.02'
SW-3 Upper Carney Creek at Zook's Dump Not Sampled .

SW-4 Lower Carney Creek above Rainy Creek 8.60 0.58 3.0 0.13?
SW-5 Tailings dam toe drains 7.21 0.53 4.1 0.64°
SW-6 Tailings pond outfall® Not Sampled

SW-7 Lower Rainy Creek leaving mine property Not Sampled

SW-8 Lower Rainy Creek above Kootenai River 8.48 0.44 3.2 .58°
SwW-9 Kootenai River above Rainy Creek Not Sampled®

SW-10 Kootenai River below Rainy Creek Not Sampled®

SwW-11* Rainy Creek flow into tailings pond 8.29 0.33 10.3 0.02'
PW-1 Tailings Pond pore water Not Sampled

PwW-2 Groundwater near SW-11 Not Sampled

Flows were very small. Visual estimates were made.
Flow measurement was with a Pygmy current meler.

Vs W N -

There was no surface flow from the impoundment.

3-2

Samples of the Kootenai River were not taken as discussed in the Waler Quality Monitoring Plan.
The original Water Quality Monitoring Plan did not include this site.




Table 3.2.

Laboratory data summary for major cations and anions.

~ DESCRIPTION. - _

Upper Rainy Creek above diversion dam Not Sampled
SW-2 | Fleetwood Creek above coarse tails Not Sampled
SW-3 | Upper Carney Creek at Zook's Dump Not Sampled
SW-4 | Lower Carney Creek above Rainy Creek i3 103 30 21 NR NR
SW-5 [ Tailings dam toe drains 11 94 25 7 NR NR
SW-6 | Tailings pond surface water Not Sampled
SW-7 | Lower Rainy Creek leaving mine property Not Sampled
SW-8 | Lower Rainy Creek above Kootenai River 9 84 20 11 NR NR
SW-0 | Blind Control (Repliéate of SW-8) 9 83 20 15 NR NR
SW-9 | Kootenai River above Rainy Creek Not Sampled
SW-10 | Kootenai River below Rainy Creek Not Sampled
SW-11 | Rainy Creek flow into tailings pond Not Sampled
PW-1 | Pore water from tailings Not Sampled
PW-2 | Groundwater near SW-11 Not Sampled

NR = Not reported. Laboratory report did not speciate carbonate forms.




Table 3.3. Laboratory data summary for miscellaneous constituents.

... . DESCRIPTION . -
SW1 Upper Rainy Creek above diversion dam | | Not Sampled
SwW-2 Fleetwood Creek above coarse tails Not Sampled
SW-3 Upper Carney Creek at Zook's Dump . Not Sampled
SW-4 Lower Carney Creek above Rainy Creek 450 7 378 385 0.40 0.20
SW-5 Tailings dam toe drains 404 3 339 344 <0.05 2.40
SW-6 Tailings pond surface water _ Not Sampled
SW-7 Lower Rainy Creek leaving mine property Not Sampled
Sw-8 Lower Rainy Creek above Kootenai River 350 5 292 286 0.07 1.18
SW-0 Biind Control (Replicate of SW-8) 351 <1 288 293 0.06 1.11
SW-9 Kootenai River above Rainy Creek Not Sampled
SW-10 | Kootenai River below Rainy Creek Not Sampled
SW-11 | Rainy Creek flow into tailings pond Not Sampled
PW-1 Pore water from tailings Not Sampled
PW-2 Groundwater near SW-11 Not Sampled




A ,
Table 3.4. Laboratory data summary for asbestiform fibers.

SW-1 Upper Rainy Creek Not Sampled
above diversion dam

SW-2 Fleetwood Creek " Not Sampled
above coarse tails

SW-3 Upper Carney Creek at Not Sampled
Zook's Dump

SW-4 Lower Carney Creek 0.4 32.0 10.0 2.9 42
above Rainy Creek

SW-5 Tailings dam toe 0.7 ND ND ND ND
drains

SW-6 Tailings pond surface Not Sampled
water

SW-7 Lower Rainy Creek Not Sampled
leaving mine property

SW-8 Lower Rainy Creek 1.9 112.0 68.0 25.0 560
above Kootenai River

SW-0 Blind Control 0.6 42.0 20.0 4.6 260
(Replicate of SW-8)

SW-9 Kootenai River above Not Sampled
Rainy Creek

SW-10 | Kootenai River below Not Sampled
Rainy Creek

SW-11 Rainy Creek flow into Not Sampled
tailings pond

* MFL = Million fibers per liter




4.0 DATA ANALYSIS

Data for streamflow, fluoride and asbestiform fibers collected dunng the last four
base flow periods is compared in Table 4.1.

Stream flow data in Lower Rainy Creek continues to show a trend of slowly
decreasing volume. Some of this volume decrease has been attributed to a reduction in
hydrostatic head in the dam footings as pore water slowly drains from unflooded areas
of the tailings impoundment. A decrease in flow from the toe drains of about 0.6 cfs has
been observed. However, sample collection has been slightly earlier each year as well and
this may also be a factor contributing to the trend of decreasing flows. On this latest site
visit, very dry conditions prevailed. Flows into the tailings impoundment from Rainy
Creek and Fleetwood Creek were only a trickle and were measured by visual estimate.

Initial trends for asbestiform fiber data in Lower Rainy Creek seemed to indicate
a decrease in fiber counts since mine operation was ceased. However, the latest analyses
in Lower Rainy Creek are higher (25.0 million fibers per liter (MFL) and 560 pg/l).
However, a replicate sample was taken at this site and analyzed only 4.6 MFL and 260
mg/l. The 4.6 MFL value is within the requirements of the drinking water standard for
asbestos (7.0 MFL) whereas the 25.0 MFL value is not. In the past, although asbestos
analyses showed a lower level of reproducibility than other analyses based on the
replicate samples, agreement between analyses was usually more consistent than this.
Consequently, there is some concern that there is a sampling or analytical error with one
of the two samples for asbestos from this site. The essential conclusions which have
been drawn regarding asbestos fibers in Lower Rainy Creek remain unchanged:

* Lower Rainy is the area most likely to show the highest levels of asbestiform fibers.
The reported values have varied quite a bit but are of the same order of magnitude
as the drinking water standard.

» The source of the asbestos fibers is material already in the Lower Rainy Creek
drainage. Historic mining practices are thought to be largely responsible for this
since, at one time, tailings were discharged directly into the Rainy Creek drainage
without settlement and impoundment.

» Considerable fluctuation in asbestos fiber analyses can be expected to continue
depending on conditions of stream flow and streambank erosion.

Fluoride analyses in water from the toe drains (Site SW-5) had been steadily
declining until this last sampling event. The latest value at SW-5 is 2.4 mg/1 F, up from
1.5mg/lin 1993. However, fluoride in Lower Rainy Creek was only 1.18 mg/1 F, slightly
lower than reported on earlier sampling dates. These values are near the expected value
for saturation with CaF,. Since the new drinking water standard for fluoride is set at 4.0
mg/1 F, it is unlikely that this standard will be exceeded as long as there is a significant
concentration of calcium in the waters sampled.

4-1



Table 4.1. A comparison of critical water quality parameters in the last four base flow periods.

LOWER HNNY CREEK ; LOWER CARNEY CHEE
- - (Site SW-8) . (Site SW-4)
| Flow Asbestlform
e . . Fibers. .

ey | e il
11/15/91 2.03 17. 240 1.6 0.24 0.1 6.4 0.28 1.22 0.3 8.8 3.1
10/29/92 | 1.46 04 | 24 1.5 | NM 12 | 23 020| 069 | ND 0.1 2.6
10/21/93 | 1.04 0.9 9.9 1.7 | 0.4 15 | 22 038 | o68| ND 0.8 1.5
09/19/94 0.77 25.0° | 560° 1.18 0.13 29 42 0.20 0.58 ND ND 2.4

ND = Not Delected
NM = Not Measured

1
2
3

includes only fibers longer than 10 microns with aspect ratio greater than 3:1.
includes all fibers with aspect ratio greater than 3:1, regardless of size.

Replicate sample analyses were 4.6 MFL and 260 ug/l, respectively, suggesting that there may be a sampling or analytical error associated with one of these

samples. Historically, reproducibility of asbestos analyses has been better than this.
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APPENDIX A

ENERGY LABORATORIES DATA REPORTS



LABORATORIES

ENERGY

Tom Hudson

Schafer & Associates

P.O. Box 6186

Bozeman, MT 59715

WATER ANALYSIS

ENERGY LABORATORIES, INC.

P.O. BOX 30816 * 1107 SOUTH BROADWAY « BILLINGS. MT 591070916

W.R. Grace Mine Near Libby, MT

Lab No.

Sample Identification
Date & Time Sampled

Date Submitted
Date Reported

Constituent

Potassium
Sodium
Calcium
Magnesium

Sulfate

Chloride
Carbonate
Bicarbonate

Total Dissolved Solids @ 180°C
Total Suspended Solids

Total Hardness as CaCO3
Total Alkalinity as CaCO3
Nitrate plus Nitrite as N

Fluoride

Total Acidity as CaCO3
Total Recoverable Iron

93-51903

SWo0

10/21/93 @ 1430
10/26/93
11/19/93 crp

ma/! m
10

84
21
14

349
360

295
286
<0.05
1.6
<1
<0.03

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/08/93
11/08/93
11/01/93
11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

COMPI FTF FNVIRONMFENTAI ANAL YTICAL SFRVICF

RECE‘;\.."_'-.D e

e PHONE (406) 2526325
FAX (406) 2526069 * 1-800-735.4489

7 9 0]
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ENERGY

LABORATORIES

Tom Hudson
Schafer & Associates
P.O.Box 6186
Bozeman, MT 59715

WATER ANALYSIS

W.R. Grace Mine Near Libby, M1

Lab No.

Sample Identification
Date & Time Sampled
Date Submitted

Date Reported

Constituent

Potassium

Sodium

Calcium

Magnesium

Sulfate

Chloride

Carbonate

Bicarbonate

Total Dissolved Solids @ 180°C
Total Suspended Solids
Total Hardness as CaCO3
Total Alkalinity as CaCO3
Nitrate plus Nitrite as N
Flaoride

Total Acidity as CaCO3
Total Recoverable Iron

P.O. BOX 30916 *

ENERGY LABORATORIES, INC.
1107 SOUTH BROADWAY «

93~-51904

SW4

10/21/93 @ 1300
10/26/93
11/19/93 crp

mg/ m

13
9
94
27
22
1
0
430
424
<1
347
352
0.22
0.38
<1
0.06

BILLINGS. MT 59107-0316
FAX (406) 2526069 e

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/08/93
11/08/93
11/01/93
11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICF

* PHONE (406) 2526325
1-800-735-4489



ENERGY

LABORATORIES

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

ENERGY LABORATORIES, INC.
P.0. BOX 30916 *

W.R. Grace Mine Near Libby, M1

Lab No.

Sample Identification
Date & Time Sampled
Date Submitted

Date Reported

Constituent

Potassium
Sodium
Calcium

Magnesium

Sulfate
Chloride
Carbonate

Bicarbonate

Total Dissolved Solids @ 180°C

Total Suspended Solids
Total Hardness as CaCO3
Total Alkalinity as CaCO3
Nitrate plus Nitrite as N

Flueride

Total Acidity as CaCO3
Total Recoverable Iron

1107 SOUTH BROADWAY

93-51905

SW5

10/21/93 @ 1030
10/26/93
11/19/93 crp

mg/! m

12
6
90
24
9
3
0
396
379

324
324
<0.05
1.5
<1
<0.03

« BILLINGS, MT 591070916 o

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/08/93
11/08/93
11/01/93
11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE

PHONE (406) 252-6325
FAX (406) 2526069 < 1-800-735-4489



BORATORIES

ﬁ'ﬂ[ﬂb‘y
LA

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

W.R. Grace Mine Near Libby, M1

Lab No.

Sample Identification
Date & Time Sampled
Date Submitted

Date Reported

Constituent

Potassium

Sodium

Calcium

Magnesium

Sulfate

Chloride

Carbonate

Bicarbonate

Total Dissolved Solids @ 180°C
Total Suspended Solids
Total Hardness as CaCO3
Total Alkalinity as CaCO3
Nitrate plus Nitrite as N
Fiuoride

Total Acidity as CaCO3
Total Recoverable Iron

93-51906

ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY

Sw8

10/21/93 @ 1430
10/26/93
11/19/93 crp

m

10
7
84
21
13
4
2
343
357
<1
296
285
<0.05
1.7
<1
<0.03

m

« BILLINGS. MT 591070916 « PHONE (406) 2526325
FAX (406) 2526069 =

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/07/93
11/07/93
11/01/93
11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE

1-800-735-4489



APPENDIX B

EMS LABORATORIES DATA REPORTS



DATE:

October 6, 1994

CLIENT: SCHAFER & ASSOCIATES
P. O. Box 6186
Bozeman, MT 59715
ATTENTION: Thomas Hudson
REFERENCE: Letter Dated September 21, 1994
REPORT NO: 32940
SUBIJECT: ASBESTOS ANALYSIS OF WATER SAMPLES BY TEM
ACCREDITED: National Institute of Standards and Technology

through NVLAP (Laboratory No. 1218)

California Department of Health - Services for
Asbestos by TEM (Certification No. 1119)

Four surface water samples were submitted for quantitative asbestos TEM
analysis. The samples came from the W. R. Grace mine near leby, Montana

/Th% sample were analyzed according to the U.S. EPA method ° (EPA 600/4- 83- >
Y043).

The asbestiform which was present in the water samples was from the
tremolite/actinolite group of amphiboles.

The results are as follows:

ASBESTOS FIBER LENGTH DISTRIBUTION (MFL)

Sample No. <2.5 um 25t 49 ym 50t 99 um >10 um D.L. um

Sw-0 18.6 23.8 15.1 4.6 0.6

SwW-4 22.8 8.7 7.5 2.9 0.4

SW.5-4 ND ND ND ND 0.7

Sw.84 77.5 349 42.6 25.2 1.9
L

MFL = Millions of Fibers per Liter D. L. = Detection Limit ND Noneogefecte&“’ -

Q" Airbome Asbesic: - B
Tearne T, e
Respectfully submitted, ¥ Asbesics Bulk Samit T

nnnnnnn

EMS LABORATORIES, INC.
eyt Lth
B. M. Kolk. LaLoratory Director

. « O
This report. from a NIST accredited 'aberatery through NVLAP. must not bejué’e.'dwb
client to claim product endorsement v NVLAP or any agency of the Governmeni.

/XSO EMS LABORATORIES

117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 32940 Client Schafer & Assoc.

Sample No. Chrysotile Std.
Date Analyzed 10/4/94

Fibers (asbestos) 10 MFL

Fibers .> 5 um in length (asbestos) 0.1 MFL

Fibers > 10 um in lzngth (asbestos) BDL"® MFL

Mass (asbestos) 0.08 ug/L

More/Less than 5 Fibers

in Sample (asbestos) MORE

Poisson 85% Confidence Interval 8.2 to 12  MFL
0.1 MFL

Delection Limit

* EDL : Below Detection Limit; MFL: Million Fibers per Liter

Particle Size Distribution ( Asbestos )

Particle Length - Microns
O -0.49 0.50 - 0.29 1.00 - 1.49 150 - 1.99 2,00 - 249 25 - 4.99 5.00 - 9.99 10 & UP

0 54 23 10 6 7 1 0

Particle Width - Microns
0O -.04 .05 - .09 1 - .14 .15 - .19 2 - .24 25 - .49 .50 - .99 1&UP

0 85 6 0 0 0 0 0

Aspect Ratio L/'W
0-99 10 - 19.9 20 - 298 30 - 39.9 40 - 49.9 50 - 99 100 - 1989 200 & UP

2 59 18 8 6 7 1 0

=/0G EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-406:



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. - 32940 Date Analyzed 9/29/94

Cllent Schafer & Assoc.

Sample No. EMSBLANK

Fibers (chrysotile) ND MFL
> 5 Micron length (chrysotile) ' ND MFL
Mass (chrysotile) 0 ug/L
More/Less than 5 Fibers
in Sample (chrysotile) LESS .

.0.01 MFL

Sensitivity Level

Particle Size Distribution ( Chrysotile )

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.9 2.00 - 2.49 2.5 & UP

0 0 0 0 0 0

Particle Width - Microns

O - .04 .05 - .09 1 - .14 .15 - .19 2 - .24 .25 & UP

0 0 0 0 0 0

Aspect Ratio L/W
0-9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP

0 0 0 0 0 0

/003 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065
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TEM ASBESTOS ANALYSIS M’ﬂ i
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Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 32940 Client SCHAFER & ASSOC.
Sarnple No. SW-0 |
Date Analyzed 9/30/94
Fibers {asbestos) 62 MFL
Fibsrs > 5 um in length {zsbestos) 20 MFL
Fibers > 10 um in length (asbestos) 4.6 MFL
Mass (asbestos) 260 ug/L
More/Less than 5 Fibers
in Sample (asbestos) MORE
Poisson 95% Conlfidence Interval 50 to 74 MFL
Detection Limit 0.6 MFL
5DL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )
Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 150 - 1.99 2.00 - 249 2.5 - 4.99 5.00 - 9.9 10 & UP
0 1 8 12 11 41 26 8
Particle Width - Microns
O -.04 .05 - .09 1 - .14 .15 - .19 2 - .24 .25 - .49 .50 - .99 1 & UP
0 8 16 22 11 33 15 0
Aspect Ratio L/W
0-99 10 - 18.9 20 - 29.9 30 - 39.9 40 - 48.9 50 - 99 100 - 199 200 & UP
23 50 16 9 1 7 1 0

240G EMS LABORATORIES

117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. - 32940 Client SCHAFER & ASSOC.

Sample No. SW-0

Date 9/30/94

Total Asbestos Fibers 62 MFL
Chrysotile Fibers "BDL MFL
Amphibole Fibers 62 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) 20 MFL
Mass (Chrysotile) *BDL pg/L
Mass (amphibole) 260 na/l
More/Less than 5 Chrysotile

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample MORE

Poisson 95% Confidence Interval ' 50 to 74  MFL
Detection Limit 0.6 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 149 1.50 - 1.89 2.00 - 2.49 2.5 & UP
Particle Width - Microns
O - .04 .05 - .09 1 - .14 .15 - .19 .2 - .24 .25 & UP
0 6 16 22 11 52

Aspect Ratio L/W
0-958 10 - 19.9 20 - 29.9 30 - 39.9 40 - 48.9 50 & UP

23 50 16 9 1 8

/00 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-406"
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Soil (1 Bulk O (un) >05 e MO InB ﬂ Serial No. 54205-13 H60BA"1
Z Other >10 O3 MCN O 07 (‘;'?cm_a, (o
- METHOD OF ANALYSIS 2L Other »
Y P o0u 80T 150 O M Konge® £ PORE SIZE { A
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Approved By ____ZA Dae - (& Dae =7 ‘501 (] Analyst. .D- 1 ale -« I
(;ri(_l Structure Structure Dimensions (imm) Fiber Classification EDS Aunalysis Comments
Opening| Number Width | Length | INAM TM| CM| C | ©Q [cMa|Col | UF | AD | AX | ADX| AQ |ADQ|AZQ|AZZ|| Na | M| Si | Ca | Fe L
L |E r = |80 L L ol {20l CGOSEI Tren. i
W — = | 7 Ly
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SN N < | e =74 | N O A Y | I T T e w8l
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]L/ = [‘7) 120 i LA ol [ || || =pSee/-7 T
ST F L=y A Ty od -
OBSERVATIONS: Clean [ Other .
Debris CJ  Very Light (J Light (] Moderate =17 Heavy (] Very Heavy UJ
Gypsum [J  Very Light (J Light (J Moderate [J Heavy [ ]  Very lleavy [
[EAAO EMS LABORATORIES 117 West Bellevae Drive [ Pasadena, California 911052503 [0 (818) 568-it5



TEM ASBESTOS ANALYSIS
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29-Sep—13994 11:32:32

32940—-SW-0, A, #01, SA Freset= 100 secs

Vert= 500 cocunts Disp= 1 Elapsed= 24 sece

Eriergy Ccounts X—-Ray Lires :

1.5 =80, Mg K , Mg K , Mg K

1.74 1186. Si K , Si K

.70 19¢e. Ca K , Ca K

6. 42 =33, Fe K , Fe K
Quartex’

0. 000 Raripe= 10,230 keV 10.110
Irtegral 8 = 151

&3-Sep—-19394 11:33:18
32340-SW-0, A, #02, SA Frecet= 100 secs
Vert= 00 counts Disp= 1 Elapsed= 10 secs

Ernergy Counts X-Ray Lires

1.6 5'38. Mg K , Mg K , Mg K

1.79 =180, Si K , Si K

3.71 S&5. CaK , CaKk

4,04 7e. Se K 4, Ca K , Ca K

6.43 =26, Fe K , Fe K

7.07 46. Fe K , Fe K

Quanrtex)
Q. 00O Rarige= 10. 230 keV 10.110
Integral 8

1§

>
GJ
("



=9-Sep-1934 11:38:c=

32340-5W-0, A, #03, 5A Freset= 100 secs

Vert= 500 counts Disp= 1 Elapsed= 20 secs
Erergy Counts X—Ray Lires
1.26 S513. mg K 4, Mg K , Mg K
1.75 1393. 8i K , Si K
3.31 54, K K 4 K K
3.69 307. €Ca K , Ca K
6.43 158, Fe K , Fe K

Quartex)
0. 000 Rarige= 10,230 keV 10,110
Integral 6 = 350
29-Sep-1354 11:40:24

32940-SW~-0, A, #04, SA Freset= 100 secs
Vert= SO0 counts Disp= 1 Elapsed= 1& secs
crergy Counts X—Ray Lines
1. 26 197. Mg K , MgK , MgK
1.74 8z93. Si K , Si K
3.69 110, Ca K , CakK
5. 40 1z6. Fe K , Fe K

Quantex
Q. O0QQ Range= 10,230 keV 10,110
Integrat 8 = 114



29-Sep-1934 12:16:42

32940-SW-0, Q, #14, SA Preset= 100 secs
Vert= 200 counts . Disp= 1 Elapsed= &8 secs
Ernergy Counts X-Ray Lirnes
1.25 272. Mg K , Mg K , Mg K
1.75 1025, Si K , S8i K
3.71 133, Ca K , CaHK
6.41 143, Fe K , Fe K

Quantex>
0. Q00 Rarnge= 10,230 keV 10,110
Integral 8

!
-
n



&9-Sep—-1994 13:32:36

32940-SW-0, A, #2h

Vert=

Ernergy Courts

1. 25

Guarntex)
Q. QQQ

S00 counts
1713, Mg
6373. Si

176. K
1075. Ca
114, Sc
64c. Fe

S7. Fe
Raripe=

Disp=
X-Ray

K

K

10.

100 secs
25 secs

Freset=
1 Elapsed=
Lines

Mg K , Mg K

Fe K

keV 10.110

1046

230

o

Integral 8 =



23-Sep-1934 13:38:33

32940~8W-0, A, #34, SA
Vert= S00 counts
Erergy Cournts

1.85 1311, Mg
1.74 7147,  Si
. 2.31 46, S
3.35 49, K
3.70 1404. Ca
4.03 172¢.  Ca
6. 41 786. Fe

Quartex)
Q, 000 Rarige=

Disp= 1

Freset= 100 secs

X-Ray Lines

K , Mg

K, si

K , S

K 4 K

K , Ca

K ,-Ca

K , Fe
10. 230

K

K

Elapsed= 21 secs
s Mg K
keV 10,110

Irtegral 8 = 1235
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{3/7 O EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (8I8) 568-4065



23-Sep—-1934 13:1&:17

32340-SW-0, B, #02, RS Freset= 100 secs

Vert= 500 courts Disp= 1 Elapsed= 0 secs

Erergy Counts X-Ray Lires

0. 50 1066. 0 K ,0 K , vV L 4,V L V¥V L .,

V L

1.235 38:2. Mg K , Mg K , Mg K

1.74 1358. Si K , Si K

3.69 178. Ca K , CakK

6. 37 175. Fe K , Fe K

Quantex>
0. 000 Rarnge= 10.230 keV 10.110
Integral 8 = i

[{U
\j
w



&£9-Sep-1934 13:30:05

32940-SW-0, B, #10, RS Freset= 100 secs

Vert= 500 counts Disp= 1 Elapsed= 36 secs

Energy Counts X—-Ray Lires

0.50 1802, O K ,0 K , v L , VvV L , VvV L ,

v L

1.24 6873. Mg K , Mg K

1.74 2544, Si K , S1i K

3.69 St7. Ca K , CaK

4.03 10z, Ca K , Ca K

6. 39 cé1, Fe K , Fe K

Quarntex?
0. 000 Rarige= 10. 230 keV 10.110
Integral 8 =

&}
1Y)
[



29-Sep-1994 13:46:16 32940-SW-0, B, #2f), RS -

ENERGY COUNTS X-RAY LINES

¢. 30 1707. 0O KR1, O KAz, V LA, V LAZ, V LE1, V LG1
1. 00 SE. Na KA1, Na KAZ, In LAl, In LAZ, In LELl, ZIn LG1
1.25 8394. Mg KA1, Mg KAZ, Mg KE1

1.74 23932, Si KA1, Si KA2

2. 26 72. S KA1, S KAz

3. 32 56. K KA1, K KRA2

3.70 463. Ca KR1, Ca KAR2

4,07 75, Sc KA1, Sc KAz

6. 39 454, Fe KA1, Fe KAz
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(3/7 (3 EMS LABORATORIES 117 West Bellevue Drive  [J Pasadena, California 91105-2503 T (8I8) 568-4065




TEM ASBEST10> ANALYDIS

(

t 3

Sample No.

PR

L'l‘” oo

Sw-0

TS L No. T2y~
Page of
C
16 O0A

Aunalyst /QC( ha) Date 0/' / D

Grid

SMructury

Dimensions (mm)

Fiber Classification

EDS Analysis

Opening| Number | T4 Length | INaM s | em | oo | cQ lemglenQ]| ur | ap | ax |avx| aQ |abQlazo|azz)| Na|me| si | cal re Comments
2 ML D s L2 |V R _
2| [— Iz |1Yy] e v _ Al apopibal
U3 [V\Q ST L v/ N7 ~ R O
UYL = |2 L%_ _l B | O _ _
Ul _— || | I _ ]
Ye | = L8 g0 - v .
YAH Il s {257 R v o N ~
Y EL 3 2ol | e /] L _
B || ts— s _ v _
e, — s [ 757 | . v 1o |2 ] 2jas .
sl = |ld | sEiiv] | | _
Szl = Jlu ly2_ _ _
21 =2 4 D) ) _
M D S22 WV | ]
ol mp ST e v L _ _
OBSERVATIONS: Clean (] Other
Debris L] Very Light [} Light [ Moderate [ Heavy (1 Very Heavy (] w
Gypsum 3 Very Light (O] Light [ Moderate (] Heavy (J  Very lleavy (] |
3/ FMS I _LABORATORIES 117 West Bellevue Drive [0 Pasadena, California 91105-2503 [

(RIB) S68-4005 |



S0-Sep—1934 03:27:&3

32440, SW-0,C, #01, RS
Vert= 500 ccounts
Eviergy Counts

Q.51 1377. o
\Y
1.23 342. Mg
1.74 1416. Si
3.63 213. Ca
5.90 ec6. Mri
6. 41 436. Fe
Quantex)
0. 000 Rarige=

30-Sep—-139394 03:35:1¢

32440,58W-0,C, #10, RS
Vert= S00 counts
Eriergy Counts

.51 736. o
Vv
1.26 336. Mg
1.74 366. Si
3. 70 256. Ca
6. 40 135, Fe
Quartex)
0. 000 Rarige=

Disp= 1

X-=Ray Lines

K , 0 K ,

L

K , Mg K ,

K 4, Si K

K + CaK

K 4 Mn K

K , Fe K
10, 230 keV

Disp= 1

X-Ray Lines

K 0 K ,

L

K 4 Mg K ,

K , Si K

K ,» Ca K

K , Fe K
10,230 keV

Preset=

Elapsed=

vV L

Mg K

Integral 8

Freset=

Elapsed=

Integral 8

L

Vv

v

100 secs
33 secs
L,
10.110
263
100 seecs
67 secs
L.
10.110
240



Quantex)

Q. 000 Rarige=

30-Sep~1934 03:43:50

32440, 85W-0.C, #20,. RS

Vert= 1000 coaunts
Erergy Counts

0. 350 £8493. 8]

Vv

1.25 1423, Mg

1.74 43558, Si

3.70 1106, Ca

4. Q0 as. Ca

6. 39 351. Fe

Quantex?
Q. Q00 Rarige=

10,

Disp=
X—~Ray

K
L

K

K

10,

230 keV 10,110
Integral 8 = 240
Preset= 100 secs
1 Elapsed= 30 secs
Lines
0 K , v L , VvV L ,V L .,
Mg K , Mg K
Si K
Ca K
Ca K
Fe K
o230 keV 10,110
Integral 8 = 8=3



30-Sep-1934 10:03:0S

Vert= 1000 counts
Energy Counts

0.350 4078. o

Vv

1. 25 1786. Mg
1.74 5698. Si
3.33 101, K

3. 63 1507. Ca
4,03 130, Ca

6. 40 473. Fe

Quantex)

0. 000 Rarigpe=

30-Sep-1994 10:15:52

32440, SW-0,C, #40, RS
Vert= SO0 counts
Eviergy Counts

Q. S0 17398. 0

v

1.25 937. Mg
1.74 2841. Si

3. 70 697. Ca

6. 42 118. Fe

Quanteﬂ)

0. 000 Rarge=

keV

Disp= 1
X-Ray Lines
K , 0 K

L
K , Mg K
K ¢+ 51 K
K . K K
K 4, Ca K
K , Ca K
K 4 Fe K
10,230
Disp= 1

X—Ray Lirnes

K
L

K

10,230

keV

Freset=
Elapsed=

vV L , Vv L ,

Mg K

Iritegral 8

Freset=

Elapsed=

Integral 8

100 secs

21 secs
L,
10.110

1173

100 secs

48 secs
L .
10.110
ez
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DATE: October 6, 1994
CLIENT: SCHAFER & ASSOCIATES
P. O. Box 6186
Bozeman, MT 59715
ATTENTION: Thomas Hudson
REFERENCE: Letter Dated September 21, 1994
REPORT NO: 32940
SUBJECT: ASBESTOS ANALYSIS OF WATER SAMPLES BY TEM
ACCREDITED: National Institute of Standards and Technology

through NVLAP (Laboratory No. 1218)

California Department of Health ' Services for
Asbestos by TEM (Certification No. 1119)

Four surface water samples were submitted for quantitative asbestos TEM

analysis.

The samples came from the W. R. Grace mine near Libby, Montana.

The sample were analyzed according to the U.S. EPA method (EPA-600/4-83-

043).

The asbestiform which was present in the water samples was from the
tremolite/actinolite group of amphiboles.

The results are as follows:

ASBESTOS FIBER LENGTH DISTRIBUTION (MFL)

Sample No. <2.5 pm 25t0 49 pm 50to 99 pum >10 um D.L. pm
SW-0 18.6 23.8 151 4.6 0.6
Sw-4 22.8 8.7 7.5 2.9 0.4
SW-5-4 ND ND ND ND 0.7
Sw-8-4 77.5 349 42.6 25.2 1.9
MFL = Millions of Fibers per Liter D. L. = Detection Limit N.D.| ‘ = Non&\) getected T
D AQ ’
Respectfully submitted, VoAb
EMS LABORATORIES, INC. &
%
/ /7 ),/\ %\’ l}ék g'%
/ D
B. M. Kolk. Ldboratory Director .
"\7‘1

This report. from a NIST accredited ‘aboratery through NVLAP, must not be usedr by the
client to claim product endorsement v NVLAP or any agency of the Government.

OG2X\O EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 32940 Client Schafer & Assoc.

Sample No. Chrysotile Std.

Date Analyzed 10/4/94

Fibers (asbestos) ' 10 MFL
Fibers I> 5 um in length (asbestos) 0.1 MFL
Fibers > 10 um in length (asbestos) BOL"” MFL
Mass (asbestos) 0.08 ug/L
More/Less than 5 Fibers .

in Sample (asbestos) MORE

Poisson 95% Confidence Interval - 8.2 10 12 MFL
Detection Limit . 0.1 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )

Particle Length - Microns
0O -0.49 0.50 - 0.99 1.00 - 1.49 150 - 1,99 2.00 - 249 25 - 4.99 5.00 - 9.99 10 & UP

0 54 23 10 6 7 1 0

Particle Width - Microns

O - .04 .05 - .09 1 - .14 .15 - .19 .2 - .24 .25 - .49 .50 - .99 18&UP

0 95 6 0 0 0 0 0

Aspect Ratio L/W
¢-9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 99 100 - 199 200 & UP

2 59 18 8 6 7 1 0

3/XE EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. : 32940 Date Analyzed 9/29/94
Client Schafer & Assoc.

Sample No. EMSBLANK

Fibers (chrysotile) | ND MFL
> 5 Micron length (chryéotilé) o ' ND MFL
Mass (chrysotile) 0 ug/L
More/lLess than 5 Fibers _

in Sample (chrysotile) _ LESS

Sensitivity Level .0.01 MFL

Particle Size Distribution ( Chrysotile )

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 249 25 & UP

0 0 0 0 0 0

Particle Width - Microns

O -.04 .05 - .09 1 - .14 .15 - .19 2 - .24 .25 & UP

0 0 0 0 0 0

Aspect Ratio L/'W

0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP

0 0 0 0 0 0

T3/X00 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



TEM ASBESTOS AgALYSIS FILTER TYPE/AREA (um?)

EMS Lab No. =294 mcenss[__]
Client s BlamA MCE/314
Sample No. Q-2 T LJ N DIRECT PREP[—]
LENGTHS .
All Sizes (EpA) ] TYPEOFSAMPLE noirect prep[ ]
S
- METHOD OF ANALYSIS @m0 Air E Water L titers P
= EPA Yamatc Level | 210 Sail W-pe Working Volume SO m 8
= Level i [:] 250 B"&D Other D Weight rams <
> Level 111 ’ Dust/Mi D E g Z
- AMERA 2100 icrovac Ashed Arca _____ —
~~
- PCM Range*® o d(he g C)’
~5 2023 gom i 0. 2 2
B8 AspecTRATIO 31 (] 50 [ "G5 meiee G.O. Area (mm?)_000 /) Dae L ‘/
~ No. of G.O. to Analyze Prcpuarcd By Aﬁ_,.
Approved By ___ —— Date Filter Lot No.

Width | Length |Thicknes

>3um

Structure
Number

|14
g
c
i
S
-
-

Structure

-
-
cen
-
re
-

Beam Current

Analyst Lg

MICROSCOPE
Serlal No.542-05-06 600A [ ]
Serial No.542-05-13 600B.

Hunel)
Hui2se [

Kf

Grid Address [ H

Screen Magnification
Camera Constant
Accelerating Voltage

@&g

o

| L ALBA
AN K
2 | NY/
ot INSYL

-
YA B WANE
RN

QI
-

g N &
2| N7’ B
’::
IS lines '
OBSERVATIONS: Clean (J | ' _
Debris: Very Light O Lighl,z/ Moderate [] Heavy D Very Heavy O
Gypsum: O Very Light O Light O Moderate [] Heavy O Very Heavy O
Other [}
MO AN a7/ 1 A SIS A ST/ IrSPIr=e™S prm vy, T N N s I nd e n 78 NITINE ACNYD 1010 RO AN K



TEM ASBESTOS ANALYSIS

EMS Lab No. B2 0O MICROSCOPE

Client s lar )7( GRID ‘:’;: %/ _

Sample No. <t - 742’ Q & ;%’ O | Soop D/
7. o]

nuiase [

8 Grid Address ﬂ
§ Screen Magnificatiop & 220/«
B Camera Constant ”
% Accelerating Voltage '
b BmCuml___%
o AL
Analyst _ =

Conunuents

<
7
-~
~
~

. B

Dimensioninun)

SALED Observation 1'DS Analvsis

6}\‘} QR O\-.w\_-f:-L\N N F‘

OBSERVATIONS: Clean [2/
Debris: Very Light [J Light Moderate [J Heavy [ Very Heavy [J
Gypsum: J Very Light O Light D Moderate (] Heavy ! Very Heavy 1

Other D

N AA ~




Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 32940 Cilent SCHAFER & ASSOC.
Sample No. SW-0 |
Date Analyzed 9/30/94
Fibers {asbestos) _ 62 MFL
Fibers > 5 um in length (asbestos) 20 MFL
Fibers > 10 um in length (asbestos) | 4.6 MFL
Mass (asbestos) 260 ug/L
More/Less than 5 Fibers
in Sample (asbestos) MORE
Poisson 95% Confidence Interval 50 to 74 MFL
Detection Limit 0.6 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )

Particle Length - Microns
0 -0.49 0.50 - 0.99 1.00 - 1.49 150 - 1.99 200 - 2439 2.5 - 499 5.00 - 9.99 10 & UP

0 1 8 12 11 41 26 8

Particle Width - Microns
0O- .04 .05 - .09 1 - .14 .15 - .19 2 - .24 .25 - .49 .50 - .99 1 & UP

0 6 16 22 11 33 15 0

Aspect Ratio LW
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 99 100 - 199 200 & UP

23 50 16 9 1 7 1 0

3/003 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. ) 32940 Client SCHAFER & ASSOC.

Sample No. SW-0

Date 9/30/94

Total Asbestos Fibers 62 - MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 62 : MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) 20 MFL
Mass (Chrysotile) *BDL pg/L
Mass (amphibole) 260 pg/L
More/Less than 5 Chrysotile

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample MORE

Poisson 95% Confidence Interval 50 to 74 MFL
Detection Limit 0.6 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP

0 1 8 12 11 75

Particle Width - Microns

O - .04 .05 - .09 .1 - .14 .15 - 19 .2 - 24 .25 & UP
0 6 16 22 11 52
Aspect Ratio L/W
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
23 50 16 9 1 8

RS EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065




y N Y [ f _ ContAsd TIATT UG TMS T T Noo 2 T e
-V
.l EM ASBEb 1 Ob AIVALXA)IL) Sample No. S(,‘L) - Page of : ‘
TYPE OF SAMPLE - LENGTHS tILTER TYPE / ARbA (mmt) DIRECT PREP (] ] MICROSCOPE
Air (] Water All Sizes (EPA) (] MCE (O 385 1 INDIRECT P Serial No. 542-05-06 H600A ()
Soil 3 Bulk (] (wmy 205k PC/[{ MO é\ [ﬂ Serial No. 5420513 H60QBE7]
Other 21001 MCN O3 o
METHOD OF ANALYSIS 23 5 Other A
EAGOUBULET KO oy 20 & PORE SIZE / A
LEVEL ANALYSIS n(>u_2532,g: widih 0.45 um ) 08 wn O m Grid Address
- ~ - C D 250 jun tength) 01 pm 022 m Volume _ litess Screen Magnification Lq MO/
,C\:y;?;“; A DA Other Working Volume __ 500 _ ml Camera Constant ____ A% - > |
pooe Qll Weight grams Accelerating Voltage 100 KV \
ASPECT RATIO GO. Area (mmr) 00 ()2—7_%?; AhedAra % Beam Current I o ;
3l 510 No. of GO. to Analyze _ K-Factor . ‘
- PN Filer Lot No. A4 AN NECIO Prepared By £5/% l FYY\_ h Y T
Approved By SA bae 478 Date _Cf—2 F-<7C) Analyst. e & = -1 1T
Grid Slruclure’ Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Number Width | Length |{Nav ™| cm| oo | co emcool | ur | b | ax | aDx| AQ |ano|aza|azz)| Na| Mg| si | Ca | Fe
‘ ”: f‘ = %O l//L 21100 2 605& } /'—;’('L'\"J'FLCE'
b4 —— ~ o)
72| I~ lla lap % o | e28#l-
21 F <62 i =102l | Eos#3
Yl mo Y4 ]00] T e el e o
1 F = o5 At Tremdlde
L F (",L 23 A, A | N
2| 7 [|2.51350 A "
L p / . - . -
ol r > 180 v Mﬂfﬂ_f Iz
(’D r/ 2 2 l N ) ﬂff’/m't.cb ZL&’
L F_ 2o |68 A Tycmdlle
(2} F g llO el e ecmalife
1 F )2 | 50 il 10
iyl = g g0 A ol L Weepsa/=? 1y
IS F 2 | ) ] A v od -
OBSERVATIONS: Clean [J Other %
" Debris T3 Very Light (3 Light [ Moderate =1 Heavy [ 3  Very Heavy [
Gypsum (]  Very Light (1 Light [} Moderate [ Heavy (]  Very Heavy []J

(C3/XO EMS LABORATORIES

117 West Bellevue Drive

[0 Pasadena. California 91105-2503 (1

(818) 568-4065



TEM ASBESTOS ANAL Crient = 1nGup AL G oS Law No. 27t g
N YSI S Sample No S -0 Page 2 of 5
|
|
Analyslk ‘VDale _[2_674_"/ =
B Grid  |Structure Dimensions (mm) Fiber Classilication EDS Analysis
Opening Number|  Dtructure Width | 1 . } N : » Comments
i £ngth FINAM TM | CM| CD | CQ {CMQ[{CDQ|{ UF | AD | AX jADX 50 ADQIAZQIAZZ{| Na|{Mg| Si | Cal| Fe
\ & o |57 A | a3
1 ?- F |4 9] e e .
MDD A N5 !/7 "
JC{ F s 10D v w
20| L/o =il n_
'.Q ~) \ };’ /D (_[:) i Y _ i
2222 7 A ] OO 1L l/j/ @% JL ‘
V,Qq) ’{: 6 L,)_g IVad v —Tvenm. ) Zbét
P - / . -t
ZL)/ F o - 2 = #7S JnCsk
251 [ 10 //O el 0% szt =28 #.5 [l
;253/ ﬁ\/‘/ 2. ] 4 *T/&Lk(ﬂ,t(lz—
- - A “
A | e .
Zﬁ/u ¥ “ 77C ) v _ L e _
29| - 10 6% % s kLo
20| ¥ j (> A A
3’1 ;‘/\Q 7 14 g Ed n
3 ;L\ /F Q—~ 7)ﬁ \"j n
HANT 6 /f (@ v // //'
2yl F c% 200|f _ o 0|2 | /I%ﬁ* Yy (L](,..l
251 Mi) A7) o NV Cqand (L _
OBSERVATIONS:  Clean [J Other
Debris (U] Very Light [J Light 1 Moderate [} Heavy (]  Very Heavy (]
Gypsum (]  Very Light (] Light [ Moderate [} Heavy (]  Very Heavy (]

3/ EMS LABORATORIES

-117 West Bellevue Drive  [T1  Pasadena, California 91105-2503 [ (818) 568-4065



Page

O sy N [ UL ST e VI
TEM ASBESTOS ANALY)SIS Sample No‘.Li/‘%DUD - 4S L. ’f\i’ r:) | |

) ey £ ‘
Analysl'b':}q’[wzale Y7 4] ;;

Grid lstructord Dimensious (mun) Fiber Classification EDS Analysis
id ANtructure g Comments
Opening| Number Width | Length | INAM TM| CM| €D | CQ [CMQ|CDQ|| UF | AD | AX | ADX] AQ |ADQ|AZQ|AZZ| | Na [ Mg] Si | Ca | Fe ‘
P p g 7 T —
G = q / o) i < “Trewd e
2]l MDD L0 A “
7,7‘/: F IS5 . v %
29| FlaS|4c el "
HO|l ™MD L |55 | AL v ‘
’ : -~ * /
L)l 2 | &oy L "
A== | 18O | L~ n_. ‘
OBSERVATIONS: Clean [J Other
Debris (]  Very Light (] Light [ . Moderate [} Heavy (1  Very Heavy (]
Gypsum [J  Very Light [} Light [ Moderate [ Heavy L] Very Heavy []

[(3/20 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [ (818) 568-4065



29-Sep—1934 11:3&:32

Preset=

32940-SW-0, A, #01, SA 100 secs
Vert= 500 counts Disp= 1 Elapsed= 24 secs

Ervergy Counts X—-Ray Lines

1.25 =80. Mg K , Mg K , Mg K

1.74 1186. §i K , Si K

3.7Q 196. Ca K , Ca K

6. 42 =33, Fe K 4, Fe K
Quantex?

0. 000 Rarge= 10,230 keV 10.110
Integral 8 = 151

£9-Sep—1994 11:33:18
32940-SW-0, A, #0z, SR Preset= 100 secs
Verts= 500 counts Disp= 1 Elapsed= 10 secs

Erergy Cournts X—Ray Lires

1.6 6'38. Mg K , Mg K , Mg K

1.75 2180. 8i K , Si K

3.71 Se2S. Ca K , CaK

4,04 72. Sce K , Ca K 4, CaK

6.43 226. Fe K , Fe K

7.Q7 46. Fe K , Fe K
Guantex)

Q. 000 Rarige= 10,230 keV 10.110
Integral 8 = 431



29-Sep~-1934 11:38:c=2

32340-SW-0, A, #03, SA FPreset= 100 secs

Vert= 500 counts Disp= 1 Elapsed= o0 secs
Eriergy Counts X—Ray Lines
1. 26 S13. Mmg ¥ , Mg K , Mg K
1.75 1999, 81 K , 51 K
3.31 34, K K , K K
3. 69 307. Ca K , CaK
6. 43 158. Fe K , Fe K

Quantex)

0, Q0O Rarige= 10.230 keV 10.110
Integral 6 = 330
23—Sep-1994 11:40:24
32940-SW-0, A, #04, SA Freset= 100 secs
Vert= o900 counts  Disp= 1 Elapsed= 16 secs
Eviergy Counts X—Ray Linres
1. 26 197. Mg K , Mg K , Mg K
1.74 829. Si K 4 Si K
3.63 110, Ca K , CakK
6. 40 136. Fe K , Fe K
Quantex’
0. 000 Range= 10. 230 keV 10.110

Integrai &8 = 114



29-Sep-1994 12:16:4&

32940-SW-Q, A, #14,5AR Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= &8 secs
Eriergy Ccounts X—-Ray Lires
1.25 272. Mg K , Mg K , Mg K
1.75 1025, Si K , Si K
3.71 133. CaK , CaK
6.41 143, Fe K , Fe K

Quantex?
Q. 000 Rarpe= 10,230 keV 10,110
Integral 8 = 150



29-Sep-1994 13:32:36

32940-8W—0, A, #z, SA Freset= 100 secs
Vert= 500 counts Disp= 1 Elapsed= 25 secs

Erergy Cournts X—Ray Liries

1.25 1715, Mg K , Mg K , Mg K

1.75 6373. Si K , Si K

3.33 176. K K , K K

3.71 1075, Ca K , CaK

4,06 114, Sc K , Sc K

6. 41 642, Fe K , Fe K

7.08 - 57. Fe K , Fe K
Quartex?

Q. 000 Rarnge= 10,230 keV 10,110

Integral 8 = . 1046



£9-Sep—-13994 13:38:33

32940-8SW-0, A, #34, SA

Vert=

S00 courts

Energy Counts

1.85 1911, Mg
1.74 7147,  si
, 2.31 46. S
3. 35 49, K
3.70 1404, Ca
4.03 172. Ca
6. 41 786. Fe
Quantex)
0. 000 " Rarige=

K

K

Digp= 1
X-Ray Lires
K 4, Mg

K 4, Si

K 4 S

K 4, K

K , Ca

K 4, Ca

K , Fe

Freset=
Elapsed=

y Mg K

10. 230 keV

Integral 8

100 secs
21 secs

10.110
1235



TEM ASBESTOS ANALYSIS Sohcotasts= on :

3¢ _ISL.. No. 2~

[—/'—GOOH ‘
¢CC~-30-y
My - (34

Analyst Q“Ql loy Date C{-\! 29

_(,G'i‘-' Sirvcturd || Pmensions (o) Fiber Classification EDS Analysis Comments
pening| Number width | Length ||Nan{ 8| cm| cp | cQ {emalepol] ur | b | ax [avx] ag [apoazo|azz|| Na | mg| si | ca | Fe
l T F 6| a¢ |V
3 | 2 F | 160 4 ¥ SN EbS
N 3 £ 6 |68 Vi
4 ) E ¥ |50 v 2l _an A bo iy
Sj s E CEEREY Vi £vQ / W2 iy i,
& | ¢ F ¢ | 70 v )
g fa mP_ | 2| 4E / v
£ -4 2, YoV .
Y1 g £ | _|so ||V
2 ol WD 2 | /40 v 1 32| 4 DS
el r y | 6o )
(- 2] ~ 2 | 257 v "
[ 13| o || 6| O Vi
el (41 mO |l 2 |55 %4l
W= ) 3 |53 :
NARCEINCEN | VORES ,
| F || 322 A
(€] (8 = <[ 23]16oll |/ 4l
91y | E leeldoliv,
% b0l 701 E = 1 2kl
OBSERVATIONS: Clean [ Other
Debris (] Very Light (] Light ] Moderate [} Heavy (]  Very Heavy [
Gypsum [(J  Very Light [] Light (] Moderate [] Heavy (1 Very Heavy (]

(370 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [

(818) 568-4065



TEM ASBESTOS ANALYSIS ‘mciss— mlt- ¥t >

6o A

Analyst Q‘uﬂﬁ Date Q/Z.?

Grid  [Strocturd Dimensions (mm) Fiber Classification EDS Analysis |
Openin .Numlwr Sructure - . . < . . . .. . Comments
petiing Width | Length {INAM TM| CM | €D | €Q [cMQ|CDQ| | UF | AD | AX |ADX| AQ |ADQ[AZQ|AZZ]| Na| Mg | Si | Ca| Fe
B 2/ Mp || = | S Vi Y NG £25
Ulze | mp |25 v Vv
23 M 40 | =759 v
241 tpll = | 3¢ N
2 [ LS¢ Ca
26 = ||z |sO v |
|
|
_____ |
-
1
OBSERVATIONS: Clean (] Other
Debris CJ  Very Light (] Light [ Moderate (] Heavy [J Very Heavy [ 5
Gypsum (]  Very Light (] Light (] Moderate [] Heavy (]  Very Heavy (] i
\

(34O EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 (0 (818) 568-4065



£3-Sep—1994 13:12:17

32340-SW-0, B, #02, RS
Vert= 300 counts
Evergy Counts

0. 50 1066. 0

v

1.25 382, Mg
1.74 1358, Si
3.69 178. Ca

6. 37 175, Fe

Quanrtex)

0. 000 °~ Range=

Freset=

Disp= 1 Elapsed=
X-Ray Lires

K ,0 K , v L ,V L ,
L

K 4 Mg K , Mg K

K , Si K

K 4 Ca K

K 4 Fe K

10,230 keV
Integral 8 =

100 secs
S0 secs

10.110

o
~J
w



29-Sep—1994 13:30:05

32940-5W-0,E, #10, RS
Verts S00 caunts
Eriergy Counts

0.50 1802, 0

v

1.24 6873. Mg
1.74 2544, Si
3.69 517. Ca
4,03 102. Ca
6. 33 c81. Fe

Quantex?

0. 000 Rarige=

Freset= 100 secs

Disp= 1 Elapsed= 36 secs

K
L

K

X—Ray Lirnes

s, 0O K , VvV L ,VvV L ,V L ,

y Mg K
s Si K
s Ca K
s Ca K

, Fe K

10. 230 keV 10.110
Integral 8 = 531



E9—§ep-1994 13:46:16 329404SW—0,B,#2P;RS

ENERGY COUNTS X—-RAY LINES

0. 350 1707. 0 KR, O KR2, V LA, V LRz, V LB, V LG1
1. 00 S6. Na KA1, Na KAz, In LAL, In LAZ2, In LB1, In LB1
.25 894. Mg KR1i, Mg KRZ, Mp KEI1

1.74 293:2. Si KA1, Si KAz

2. 26 7e. S KA1, S KAz

3. 32 36. K KA1, K KAz

3.70 463. Ca KA1, Ca KA2

4,07 75. Sc KA1, Sc KAz

6. 39 454. Fe KR1, Fe KAz



TEM ASBESTOS ANALYSIS mccbg—r i 21—

Sample No. Page of
C Lo w})
Heoo i '

(4,0, CC 30y

Analyst Eatuﬂ\ Date ‘?/ﬁJ‘/q(,;

i Grid | Structure . Dimensions (mm) |1 . Fiber Classification EDS Analysis
Opening| Number | STUEUTe Length | [Nasy M | ot | e | cq [cmoleng] | ur | Ap | ax | anx| Aq |anajaza|azz}| Na| Me] Si [ ca| Fe Comments
S 2 A Sy =S| N> B M7 v 2101051 3| Tve mot ke .
2 | MDD (|- | SST v
sl g o]l | %
Y L 7= =132
N g g |1 3T . %
6 | = lIs—12% %
Z o ||l 13Y _ v
« Mo 2 syl | v
9 ~ |2 | [2]|V -
./,O F 10 1F ' Vi »|/0]2.¢ EPS  ryriaolh
[E | E (0 | 340 vl |
2| 20| (30 v
5 | e a | 957 v .
L F— (2-192 | v all_amphiboses
B [~ 5 = v _ aYe. Tyomolie.
[ | [~ [O | 51T - v
[ F— 6 | |20 | %
& | = || 3 |26 v
[9 F TAEIE 1 v
70 | 2 | 257 Y s{ o] eps  gvmens
OBSERVATIONS: Clean (] Other :
Debris [CJ  Very Light (] Light (1 Moderate Heavy [J Very Heavy []
Gypsum [J  Very Light (] Light (] Moderate (] Heavy [ ]  Very Heavy []

(3// 3 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [ (818) 568-4065



YCrrgt ' : ' . Coal _uufor  SSC 1S1  No. 297 T __
TEM ASBbASl Ob ANALYbIb Sample No. .~ Sw-O - Page 2. o_fl 2.
~
600 A-
Analyst PCA C"/) Date ﬂzo
'”“riq — Dimensions (mm) Fiber Classification EDS Analysis Comments
pening| Sumber Width | Length f[NAM M| CM{ CD | €Q lcMQIcDl | UF | AD | AX |ADX]| AQ |ADQ|AZQ|AZZ|] Na | Mg| Si | Ca| Fe
2| /[;1@_ il -39 4
22 — % 1Yo AUl oy phipoles
23 MD Lp |g\v— 4 avQ '/"'{e'mub de
24, MO ||l4 |ss v
AN OE P v
6 | mp |8 | [ v
2 o2 = ||LO/2T %
28 = ~ | 200 Vv
29| F JIs= [0 v/
30| D |lg |2y sholes] B 2as
3| = O | #2 v’
32| MD ||2. | 1&D v
3] £ N4 1Yo v
agl Mp |13 |B0) | /
2 MD |y iy
26| D —2 O n v
23| MD 5 Y2
2y | = |1 12]230 -
29 1 mp || 3|20 e I . ..
vyl mp 6 | §0 v £208 LAl ) K | V723!
ERVATIONS: Othe
OBSERVATIONS lfels:il; E}l Very Liug1htr ] Light (] Moderate [ Heavy (CJ  Very Heavy (]
Gypsum 3 Very Light [ Light (] Moderate [] Heavy [J  Very Heavy [}

(/O EMS LABORATORIES

117 West Bellevue Drive

(] Pasadena, California 91105-2503 [

(818) 568-4065



TEM ASBESTOS ANALYSIS o

Sample No. Sw-0 Page

$80...2  _MS .. No. _ 29

of

C
HEoon

Analyst A ?q oha) Date 0(/ Eel

B Gri d S“_l'"_mn_ Structure Dimensions (mm) Fiber Classification EDS Analysis
Opening] Number Width | Length [[Nasgim | o | ep | cg femofcoo]| ur | ap | ax |aox| aQ [apg|azofazz|| Na| Me| si | ca| Fe Comments
w2l [— |12 1Yy v a1l ap1phiboks
U3 MO <o 9] v Gvp. el
Uy = I | [ v
us] — [|[& | 5J
el — |8 1190 _ v
Y7l [—I[5 |27
Y L3120 /
S = s S | %
1 [— |l [ L [ =l 2 v Ens
S & |[d | se|v
Sz| = W ly2. v
21 = |4 D
| pp || W] ST 4
OBSERVATIONS: Clean [J Other
Debris (]  Very Light [ Light (] Moderate [} Heavy (]  Very Heavy (]
Gypsum (]  Very Light (] Light (] Moderate [} Heavy (]  Very Heavy (]
(3//70C EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-d065



30-Sep-1934 09:27:23

32440, SW-0,C, #01,RS
Vert= S00 counts
Eriergy Counts

0. 51 1377. g
v
1.25 342. Mg
1.74 1416. Si
3.69 213. Ca
5. 90 £e6. Mn
6. 41 436. Fe
Buantex)
0. 000 Rarnge=

30-Sep-1994 09:35:12

32440,8W-0,C, #10, RS

Vert= SO0 ccunts
Energy Counts
0.51 736. 0

%
1.26 336. Mg
1.74 966. Si
3. 70 256. Ca
6. 40 133. Fe

Guantex?

0. 000 Rarige=

Preset= 100 secs

Disp= 1 Elapsed= 33 secs

X-Ray Lines

K , 0 K ,V L ,V L ,V L ,

L

K , MgK , Mg K

K 4, 8i K

K , CaK

K 4 Mn K

K , Fe K

10,230 keV 10.110
Integral 8 = 365
Freset= 100 secs

Disp= 1 Elapsed= 67 secs

X-Ray Lires

K ,0 K , Vv L 4,V L %V L ,

L

K , MgK , Mg K

K , Si K

K , Ca K

K 4 Fe K

10,230 keV 10.110

Integral 8 = 240



.Quantex>
0. 000 Rarige= 10,230 keV 10.110
Integral 8 = 240

30~-Sep—-1994 03:43:50

32440, SW-0, C, #20, RS Preset= 100 secs
Vert= 1000 counts Disp= 1 Elapsed= 30 secs

Erergy Counts - X-Ray Lines

Q.50 =843, 0 K ,0 K , ¥ L , VvV L , WV L ,

v L

1.2S 1423. Mg K , MgK , Mg K

1.74 4558, Si K , Si K

3.70 1106, Ca K , CaK

4, Q0 83. Ca K , CaK

€. 393 351. Fe K . Fe K
Guantex)

Q. 000 Rarnge= 10, 230 keV 10,110

o
W

Integral 8 = 8.



30-Sep~1994 10:09:05

32440, SW-0,C, #30, RS . Freset= 100 secs
Vert= 1000 counts Disp= 1 Elapsed= : 21 secs

Energy Counts X-Ray Lines

0. S0 4078. 0O K ,0 K ,V L ,V L , vV L ,

.V L

1. 85 1786. Mg K , Mg K , Mg K

1.74 5898, St K , Si K

3. 33 101, K K . K K

3. 69 1507. Ca K , Ca K

4,03 1390. Ca K , CaK

6. 40 479. Fe K , Fe K
Quantex)

0, 000 Rarige= 10,230 keV 10.110
Integral 8 = 1173

30-Sep-1994 10:15:52
32440, SW-0,C, #40, RS Freset= 100 secs
Vert= SO0 counts Disp= 1 Elapsed= 48 secs

Erergy Counts X—-Ray Lires

0. 30 1738. 0 K ,0 K ,V L .,V L .,V L .

v L

1.25 997. Mg K , Mg K , Mg K

1.74 2841. Si K , Si K

3.70 637. Ca K , Ca K

6. 42 118. Fe K , Fe K
Quante#)

Q. 000 Range= 10. 230 keV 10,110

Integral 8 = 66z



30-Sep-1334 10:30:35

32440, SW-0,C, #30, RS Preset= 100 secs
Vert= 200 counts Disp= 1 : Elapsed= : 36 secs

Energy Ccounts X~Ray Lires

0. 50 603, 0O K ,0 K , Vv L , Vv L ,Vv rL ,

V L

1. 25 315. Mg K , Mg K , Mg K

1.74 378. Si K , Si K

3.70 241, CaK , CaK

6. 33 153. Fe K 4 Fe K
Quantex)

0. Q00 Range= 10. 230 keV 10,110

i
I

Integral 8 =

r



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 32940 _ Client SCHAFER & ASSOC.
Sample No. SW-4 ' '
Date Analyzed 10/4/94
Fibers (asbestos) 42 MFL
Fibers > 5 um in length (asbestos) 10 MEL
Fibers > 10 pm in length (asbestos) 2.9 MFL
Mass (asbestos) 42 ug/L
More/Less than 5 Fibers
in Sample (asbestos) MORE
Poissdn 95% Confidence Interval 34 to 50 MFL
Detection Limit _ 0.4 MFL

* BDL : Below Detection Lirnit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 150 - 1.99 2.00 - 2.49 25 - 4.99 5.00 - 9.99 10 & UP

0 12 20 14 9 21 18 7

Particle Width - Microns

O - .04 .05 - .09 1 - .14 .15 - 19 .2 - .24 .25 - .49 .50 - .99 1 & UP

0 13 17 21 10 30 9 0

Aspect Ratio L/W
0-9.9 10 - 19.9 20 - 29.9 30 - 38.9 40 - 49.9 50 - 99 100 - 199 200 & UP

34 42 10 3 5 5 2 0

2/X\G EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065




Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. . 32940 Client SCHAFER & ASSOC.

Sample No. SW-4

Date 10/4/94

Total Asbestos Fibers 42 MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 42 MFL
> 5§ Micron length (chrysotile) *BDL ' MFL
> 5 Micron length (amphibole) 10 MFL
Mass (Chrysotile) *BDL ng/lL
Mass (amphibole) 42 pg/L
More/Less than 5 Chrysotile _

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample NORE

Poisson 95% Confidence Interval 34 to 50 MFL
Detection Limit 0.4 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP
0 12 20 14 9 46
Particle Width - Microns
O - .04 .05 - .09 1 - .14 15 - 19 2 - 24 .25 & UP
0 13 17 21 10 40

Aspect Ratio L/W
0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 499 50 & UP
34 42 10 3 5 7

3G EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



-2 'K . : ' ' Y .:m.‘/-ﬁ.mu,-.&zl n_u.;)(_;( - " * No --)‘Z,,,(.
IEM AS”Eb f(’b ANALIA)IQ Sample No. oo - ) P:;S ) of _-J_

TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (minit) DIRECT PREP {3 ‘ MICROSCOPE. 1
Air [J Water Al} Sizes (EPA) (J MCE [] 385 (1 INDIRECT PREP Serial No. 542-03-06 H600A (O
Soil (3 Bulk O3 (um) 205 lZ/ T WO ' Serial No. 542-05-3 H600B (1

Other 2100 MCN (3 o7 £~ O ;éOVLGLQZf/
L

METHOD OF ANALYSIS 25000 Other

o = ot PC R?"?g g 045y [ [(’)(;RE SI[ZTB Grid Address __ At |
Chwmlile%& '(Zz(;'.f,s,,ﬁ:"ﬁ,:::: 0l ,:I:JZ/ 02 :,JZ O Volume ________ liters Screen Magnification /G 2 &2 X
Amphibole T Other Working Volume 2.5~ ml Camera Constant __%____
Weight ____ grams Accelerating Voltage
st Tt IRl ~ I —
Approved By >/ /] ~ Date q 2}} Flll.er Lm NO ;flgamd By(%} Analyst [i’g L& Dae __/@/2 Zf?y
o(p;:,i:ilng 5':::::::,;: Structure I:':Ir.nensiuns {mm) Fiber Classification EDS Armlysns Comments
idth | Length | [NAM TM| CM| CD | CQ |[CMQ|CDQ] | UF | AD } AX jADX| AQ |ADQ|AZQ|AZZ]| Na| Mg| Si | Ca| Fe
| [ J=— 10 60 r ' 2 |/0| Fl2|| Fe=
2 = s 25 V] 2o |2 || Fos
3 MpD 3 | H4s™ | v 3oz 1|l r=
L/ £ ‘ (O \/ 3ol 1! |lEes
ol S 4 300l | QY dwphiboleg
G = [rO 68( ' L Gvg ¢mobh
7 /= 2. | 20
g | = It [30]V]
7 = |3 lizoll L«
o =~ I3 |3¢ v 3ol 2|/ ||l ens
| = |y |Ds7 v
(2.1 = |lg | FsT % _
(3 = J|3 |y&. v
Y |~ s »
21 pp (00 %l
OBSERVATIONS: Clean [] Other
Debris ] Very Light (] Light [ Moderate}@ Heavy (3  Very Heavy [}
Gypsum [CJ  Very Light (] Light T3  Moderate (] Heavy (] Very Heavy [

(/XS EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 T (818) 568-4065



IEM ASBESTOS ANALYSIS it q— 28 o 24" —

A
H6oo AR
(%200 |
28 -3
Analyst adlla Date _ZQQ_
O s I— Dimensions (mm) o Fiber Classification EDS Analysis !
Opening) Sumber Width | Length |[Nan ™ | cm | ¢ | cq {emofcoof| ur | ap | ax [anx| aq [apo|azo|azz|| Na | Mg si | ca | Fe Cormments
LAl b |8 |8 v
2l = || 4| F2 v
3] E 2 224 | v |
9 = |6 | 37|V }
20 [ 2 LF2 | | _ }
'2“ F’ [S=1/ 6’ v 3170 / EDS _‘
2y = s X _ v
2 = )3 )L -
g gD |3 | O v
251 = || 2 |sO %
26|~ |23 {40 v
2 mo e | pgn V/
2¥ ~ s 1257 4
H 121 | F _|[s-] 4o v
20 ~ || 4 | 20 Vv
3/ = P 3ol 2|7 || 2o
32 //-’ L 25~ V4
%32 e 2 |20 v
34 = (o] (O | Vv
> e |[3]120 v
OBSERVATIONS: Clean [ Other
Debris [J  Very Light [] Light (] Moderate [ Heavy (]  Very Heavy (]
Gypsum [J  Very Light (] Light (] Moderate (] Heavy [C]  Very Heavy [J

[(3/7C EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [J  (818) 568-4065



TEM ASBESTOS ANALYSIS ot Sost" e _2° o 2

Analyst /26(0[4 Date [~ 39y

i Grid |Structurd o Dimensions (mm) Fiber Classification EDS Analysis
O )'-u ing| N " Iu-n Structure Comments
pening| Number Width | Length |[NAM TM| CM| CD | CQ [CMQICDQY | UF | AD | AX | ADX| AQ JADQ{AZQIAZZ}| Na| Mg| Si | Ca| Fe
36l — )| 2 1/6 v |
32| = || S |25 4
2| £ st v 3|/0| » Eb¢
OBSERVATIONS: Clean [] Other
Debris [_]  Very Light [ Light [} Moderate [ - Heavy (]  Very Heavy []
Gypsum [J  Very Light U] Light (] Moderate [ Heavy (] Very Heavy []

(3//0C EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 (1 (818) 568-4065



3-0ct—19394 08:36:2&

32940, SW-4, A, #01, RS
Vert= S00 counts

Eriergy Counts
0. 88 S6. Ni
1.26 374, Mg
1.74 12=3. Si
2.70 308, Ca
4,03 43. Ca
5.91 7E. Mr
6.39 184, Fe
Quantex)
0. 000 Range=

Preset=
Disp= 1 Elapsed=
X-Ray Lires
L o Ni L , Ni b 4 NiL
K 4, Mg K , Mg K
K , Si K
K 4 Ca K
K .+ Ca K
K , Mn K
K , Fe K
10. 230 keV 10,

Irntegral 0 =

100 secs

21 secs

110



3-0ct-19%4 07:28:34

32340, SW-4, A, #02, RS

Vert= 500 counts
Erergy Counts
1.25 473. Mg
1.74 2010, Si
2.66 S6. Cl
3.70 395, Ca
6.41 247. Fe
7.03 S4. Fe

Quantex)}

0, 000 Rarige=

3-0ct-13394 07:31:02

32940, SW—4, A, #0O3, RS
Vert= S00 counts
Energy Counts

1.25 az7. Mg
1.74 =856. Si
3. 70 450, Ca
4. 00 48. Ca
S.391 98. Mwi
6. 42 326. Fe
7.04 SZ. Fe
Quantex)
Q. 000 Rarige=

FPreset= 100 secs

Disp= 1 Elapsed= 19 secs

X—-Ray Lirnes

K 4, Mg K , Mg K

K 4, Si K

K . Cl K

K , Ca K

K . Fe K

K , Fe K

10. 230 keV 10,110
Integral O = 8575

Freset= 100 secs

Disp= 1 Elapsed= 17 secs

X-Ray Lires

K 4 Mg K , Mg K

K , Si K

K . Ca K

K 4 Ca K

K + Mn K

K , Fe K

K , Fe K

10. 230 keV 10,110
Integral 0 = 113903




3~0ct—1994 07:35:14

32940, SW-4, A, #04, RS~ Freset= 100 secs
Vert= 500 counts Disp= 1 Elapsed= 25 secs

Erergy Ccounts X-Ray Lires

1.29 1049, Mg K , Mg K , Mg K

1.75 2207, 81 K , Si K

2. 32 =3. 8 K , 8§ K

3.71 360, Ca K , Ca K

S. 40 S1. Cr K , Cr K

6. 41 473. Fe K , Fe K

7.07 68. Fe K , Fe K
Quantex)

0. 000 Rarge= 10.230 keV 10.110
Integral 0 = 23633

3-0ct-1334 07:50:14

32940, SkW-4, A, #10, RS Freset= 100 secs
Vert=. = S00 ccunts Disp= 1 Elapsed= 30 sece
Eviergy Counts X—-Ray Lires
1.25 796. Mg K , Mg K , Mg K
1.74 2578, 8i K , 81 K
3.70 596. CaK , CakK
6.41 345, Fe K , Fe K

Quaritex?
Q. 000 Rarige= 10,230 keV 10.110
Integral 0 = 136396



' 3-0ct-19%4 07:56:15

Vert=
Erergy

7.07

Quaritex)

0. 000
3-0ct—-1994 08

32340, 8W-4,A, #31, RS

Vert=
Erergy

Quantex)

Q. QQO

S00 counts

Counts

213, Mg
z850. Si
77. K
607. Ca
72. Ca
331. Fe
84, Fe
Range=

t02:43

SO0 counts

Counts
791. Mg
2354, Si
78. K
557. Ca
74. Ca
430, Fe
Range=

K

K

K

9

keV

Disp= 1

X—-Ray Lires

K , Mg

K , 5i

K 4, K

K , Ca

K , Ca

K 4, Fe

K , Fe
10,230

Disp= 1

X-Ray Lires

K , Mg

K , Si

K , K

K , Ca

K 4 Ca

K , Fe

10. 230

keV

Freset=
Elapsed=

Mg K

Integral O

Preset=
Elapsed=

Integral ©

100 secs
29 secs

10.110
14635

100 secs
24 secs

10.110
11711



3-0Oct-1994 08:10:3¢

3294Q,SN—4,Q,#38,RS . Freset= 100 secs
Vert= 300 counts Disp= 1 Elapsed= 22 secs

Erergy Counts X-Ray Lires

0. 68 59, F K , F K r Fe L , Fe L y Fe L,

Fe L -

1.25 754, Mg K , Mg K » Mg K

1.74 =573, Si K , 8i K

3.70 800, Ca K , ca K

4.05 64, Se K , sc K s Ca K , Cca K
Quantex)

0. 000 Range= 10. 230 kevy 10.110

Integral 0 = 10125



Cuuit _ .L,/lC ‘%} ) ‘_ "_\(}Y.

TEM ASBESTOS ANALYSIS St

,-,) ()

~.1S L.. No.

Page { of _ 2
Gnd : (-B
Scope: HEo08

N‘z‘- (9, 200

- _18"‘
Analyst %& Date lo ‘/
Grid  |Structure ) Dimensions (mm) : Fiber Classification EDS Analysis b v i
Opening| Number | Structore " : I ol : T - Comments !
Width | Length |[NAM T™M| CM | €D | €Q [cMQicpQ| | UF | AD | AX |ADX] AQ [ADQ[AZQ[AZZ|] Na | Mg| Si | Ca| Fe :
! \ F_ 2 | 25 . v 2101 &1 |EDS ; Treme lite
> | F 4 ldo |\ -
3 F o525 ||V |
41 F 2 |30 v = Actinelite
LY F lo L,?’O Tremo [te
b F L | fob va Trepalite
71 F q | 5%
|| & - % |80 \// Adinelite
91 F 2.7]| 20 /] Actnofite
2 | 10| F 7190 v 3lelz i1 || remadi e 5 EPS
Nl F | 1o / Actine | b2
=1 F LG & “
I'> 2/ 1o
Wl g Lus IV
15 | 10 1 4ds
6| F £ |l \/: - Adctinolite
S 1171 _F 25| 8 al Actrolife
(8§ | F L7152 v v
17 F 20 /90 /| Tremelite
20| F =3 A7 3 119|2 13)| Acknetite s EP 5
OBSERVATIONS: Clean (] Other
Debris 22T Very Light (J Light (] Moderate JZ]/ Heavy (]  Very Heavy (]
Gypsum [J  Very Light (] Light (] Moderate (] Heavy ("]  Very Heavy (]

3/7O0 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065



TEM ASBESTOS ANALYSIS Smcdwy™ ™o oz

Analyst WW? Date 10/3 / f [/

i (;ri(‘l Structurd — Dimensions (mm) Fiber Classification EDS Analysis c
Opening] Sumber Width | Length ||Nad] ™| v oo | cQ omolenol | ur | ap | ax |apx| AQ {ADQ|AZolazz]| Na | Mg| si | ca| Fe omments
_ > 4 | a4 Ackapelite
22 = Z |42 | Actine it
412» 1 £ ||25] 3 / Tremolite.
2 | F 4 | 55 m Actine(ite
25 | F z9\ I i 7
>b F 5|25 v 30)2 |, v 5 Eps; REE
2] F 5 20 ’ ] vepo(ife
28 | F 7 1uo |V _ ,
211 B § 1D B < nolite
30| F 9135 “
S13 | F o] 52 | | /
72 | E > 119 i
2% &) (z | 50 7
24| F 2 |3 v} o
35 F 3 |25 vl Vi
36| F 2 |)2 “ |V W 12l lz | { )| Tremplite ; EDS
1 F 5 1852 J/ Actsnolite
20 F 2 |4 % »
33” F 5’ 210 / TV-eluzﬁ’fe
4o | F il
OBSERVATIONS: Clean (] Other '
Debris (C]  Very Light [ Light [ Moderate (] Heavy (]  Very Heavy [J
Gypsum (]  Very Light ] Light [ Moderate (] Heavy (] Very Heavy []

(32O EMS LABORATORIES 117 West Bellevue Drive [ Pasadena. California 91105-2503 71 (RIR) S68-406S



3-0ct—-1994 11:27:34

32940, SW-4, K, 01, KC Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 32 secs

Energy Ccounts X—Ray Lines

1.29 293. Mg K , Mg K , Mg K

1.74 106=. Si K , Si K

3.70 216. CaK , CaK

6.41 75. Fe K , Fe K
Quantex)

0. 000 Rarige= 10. 230 keV 10.110
Integral 8 = 151

3-0ct~1994 12:49:39

32940, SW-4, R, 10, KC Freset= 100 secs
Vert= S00 ccunts Disp= 1 Elapsed= 20 secs

Eriergy Ccunts X—Ray Lires

1.235 1505, Mg K , Mg K , Mg K

1.74 4821. Si K , 51 K

3. 34 78. K K , K K

3.70 362, Ca K , Ca K

4,06 78. Se K , S K

6. 42 346. Fe K , Fe K
Quantex)

Q. 000 Rarge= 10. &30 keV 10,110

Integral 8 = 78



3-0ct-1994 13:21:02

32940, SW-4, B, 20, KC Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 42 secs

Energy Counts X—-Ray Lines

1.25 S33. Mg K , Mg K , Mg K

1.74 1683. Si K , Si K

3.70 272, Ca K , CaK

. 42 225, Fe K , Fe K
Quantex)?

0, 000 Ranpge= 10.230 keV 10.110
Integral 8 = 224



3-0ct-19394 13:59:11

32940, SW—4, R, 26, KC

Vert=

Eviergy Counts

S00 counts

0.99 73. In
1.25 1005, Mg
1,74 4005, Si
3.29 . K
3.70 746. Ca
4,02 as. Ca
6.41 S568. Fe
Quartex)
0. 000 Rarige=

3-0ct-1394 14:38:18

32940, SW-4, B, 36, KC

Vert=

Erergy Counts

200 counts

1. 25 313. Mg

1.74 13&6. Si

3.70 27:2. Ca

6. 44 115, Fe
Quantex)

Q. 0QQ Rarge=

L

K

K

K

K

K

K

’

’

keV

Disp= 1
X—-Ray Lires
L 4, In
K, Mg
K , Si
K 4 K
K 4, Ca
K 4 Ca
K , Fe
10. 230
Disp= 1
XjRay Lirnes
K 4, Mg
K , Si
R . Ca
K
10. &30

keV

n

Mg

Mo

Freset=
Elapsed=
L
K
Integral 8
Freset=
Elapsed=
K

Integral 8

100 secs

30

10.110

100
33

10.110

secs

&e27

secs
seces

169



TEM ASBESTOS ANALYSIS sk =i

Page ,l of 3}
C ) 2-m ‘
(1600 p- ]
mag . [q weo ' ‘
&C - 300y ‘
Analyst ﬂ‘ﬂlb{ e _ /2 Y%
i (iri('l Structure] Structure Dimensions (mim) Fiber Classification EDS Analysis Comments
Opening) Number Width | Length | INAM TM | CM| CD | CQ [CMQ|CDQ|| UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ|| Na | Mg| Si [ Ca| Fe
/ [ [— 4 (S| il SO 12 Fos Actinote M
2| (— |[isT2s S
3 /:’ ST “ST A O N ymp b .
kl{j — L 2O - e Tlemalide .
2.1 D ~ s |lO |
6 wvid |2 1o P
7 = ||3 257 v
£ | = el ||
7 — /2152 - |
/ é ’,/-— ;/ S’{ vV 2o 5 £° s F}clma(z/(_,
({ MOl 5-1 L™ 41
[2-] = VAN Y
‘¥
(3 — | 28 ||lv
[LL fﬁ l;: 2_ Z“ ' L
LS D ||.<= | 9|/
( b MpD S IBY) /
(71 = 16 | uC v
21 1¥ = > 2(‘)_1 ;
g | e I { 140 | . o
ZO l{’ 3 S,( “igeo 2l 275 Poirrie
OBSERVATIONS: Clean (] Other
Debris (1 Very Light [ Light (] Moderate g Heavy '] Very Heavy [ ]
Gypsum [J  Very Light [} Light [ Moderate Heavy (] Very Heavy (]

3//3 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 (1 (818) 568-4065



IR Y PV | o _MS ___ No. 2y~

1'EM ASBESTOYS ANALYNIS

Sample No. 5w -\ Page 2 of % .
C |
H+600A |
Analysl_@kﬂ_!}ale 1@ [2{14‘{
i Grid  |Structure Structure Dimensions (mm) Fiber Classification EDS Analysis |
Opening) Number Width | Length |INant T | em| co | oq fematenol{ ur | ap | ax | aox{ aQ {avolazo|azzf] Na|me| si | ca| Fe Comments
Zl ]~ ||/sTlexA -
22| = ||l4 | s v
23 - [|s1/% v
29| rZ 1 [6 v
| = 213 ol
% | = - 20
ol I i | Tl WAVA | %
H128| — 2 | [2f d
2f | /= o2 v
20 | = 1860 71
3/ {MD _l|S—| 1o M
32| mD 2 1gp Ve
23 | £~ |4 | 66 v
23U (1N 2 | g v
=Y — g |25l
B EYaR 5- | 35 v
32| ~ = | 259l U
=~ ~ |2 |35 v
S e 51229 v/
ub | =~ 2. |25 N
OBSERVATIONS: Clean [] Other ' :
Debris [ ]  Very Light [] Light (] Moderate [] Heavy (] Very Heavy [J
Gypsum []  Very Light (] - Light (] Moderate [ ] Heavy ']  Very Heavy [

BL@ EMS LABORATORIES 117 West Bellevue Drive

] Pasadena, California 91105-2503 [T  (818) 568-4065



TEM ASBESTOS ANALYSIS oo 8520 e o
Sample No. _S W —y Page of
C
HEoof
Analyst QC{(‘_JLC\ Date lOJ}l{)fﬂ-\
Grid  |Structure Steucture Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number| - Width | Length | INan{ ™| o] oo | cQ [emolcpol| ur | ap | Ax [abx| aQ [apoaza|azz]| Na | Me] si | cal Fe Comments
i - |
Ml = s | e
— > — ] o
U2 [~ (o~ | 35
VS [~ ||.¥ |200 v
_— |
Wyl = Jl 2 sl - ;
W = > 22 / |
Uk | Mp i 2w |
o _— L V |
dH = INsiR 4 . i
|
|
OBSERVATIONS: Clean [J Other
Debris (] Very Light ] Light (] Moderate [} Heavy (] Very Heavy (]
Gypsum [J  Very Light [] Light (3 Moderate [} Heavy (] Very Heavy []

(370 EMS LABORATORIES 117 West Bellevue Drive

(1 Pasadena, California 91105-2503 (] (818) 568-4065



4-0ct-1994 07:25:15

323940, SW—-4.C. #01, RS

Vert= 1000 cournts
Energy Counts
0, 50 1558. o
Vv
1.25 o8a8a. Mg
1.74 2230, Si
3. 32 1=2. K
3.69 £83. Ca
6. 41 380. Fe
7. 04 75. Fe
Quantex?
Q. 000 Cursaor=
4-0ct—-1994 Q7:30:23

38940, SW-4.C. #10, RS
Vert= 200 counts
Quantex)

O
o

YOO Rarige=

Disp=

1

X-Ray Lires

K 4, 0

L

K , Mg

K , S8i

K , K

K , Ca

K , Fe

K o Fe
1.260

Disp= 1
10. 230

keV

keV

Freset=

Elapsed=

58 counts

Integral O

Freset=
Elapsed=

Integral 0

100 secs

29 secs
L .,
10.110
11171

100 secs
0 secs

10.110



4-0ct—-19394 07:31:03

32940, SW-4.C. #104 RS
Verts= 200 counts
Erergy Counts

0.50 626. (n]

v

1.85 133. Mg
1.74 754, Si
- 3.69 =264. Ca
6.41 352. Fe

Quantex)

0. 000 Range=

K

K

X X

v

Disp= 1
X—Ray Linres
K , 0

L

K 4 Mg

K 4 Si

K , Ca

K , Fe

10,230

keV

vV L

Mg K

Integral O

v

Freset=
Elapsed=

v

100 secs

20 secs
L.
10.110

S354



4—-0ct—-1994 07:46:00

32340, SW-4.C. #20, RS
Vert= 200 counts
Eriergy Ccounts

0. 493 o68. n}

Vv

Vv

1.25 343. Mg
1.74 928. Si
3.869 =19, Ca

6. 38 145, Fe

Quartex)

0, 000 Rarige=

Disp= 1
X-Ray Lires

rrx

ps

0
s Ti

10. 230

K
L

keV

Freset=
Elapsed=

Integral O

]

<dH

100 secs
97 secs

rr

10.110
6501



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 32940 Client SCHAFER & ASSOC.
Sample No. SW-5

Date Analyzed 10/3/94
Fibers (asbestos) BDL* MFL
Fibers > 5 um in length {(asbestos) : BD_[) . MFL
Fibers > 10 um in length (asbestos) | BDL* MFL
Mass (asbestos) 0 ug/L
More/Less than 5 Fibers
in Sample (asbestos) LESS
Poisson 95% Confidence Interval ' 0 to 2.7 MFL
Detection Limit 0.7 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution { Asbestos )

Particle Length - Microns.
QO -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 189 2.00 - 2.49 2.5 - 499 500 - 9.99 10 & UP

0 0 0 0 0 0 0 0

Panticle Width - Microns

O - .04 .05 - .09 4 - 14 A5 - 19 2 - .24 .25 - .48 .50 - 98 1&UP

0 0 0 0 0 0 0 0

Aspect Ratlo L/W
0-99 10 - 19.9 20 - 29.8 30 - 39.9 40 - 49..9 50 - 99 100 - 199 200 & UP

0 0 0 0 0 0 0 0

300G EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscopy

EMS No. . 32940

Sample No. SW-5

Date 10/3/94

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

> 5 Micron length (chrysotile)
> 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection Limit

(EPA-600/4-83-043)

Client SCHAFER & ASSOC.
*BDL MFL
*BDL MFL
*BDL MFL
‘BDL MFL
*BDL MFL
*BDL pa/L
*BDL pg/L
LESS
LESS

0 to 2.7 MFL
. 0.7 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.48 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP

0 0 0 0 0 0
Particle Width - Microns

O - .04 .05 - .09 A - 14 .15 - .18 2 - 24 .25 & UP
0 0 0 0 0 0
_ Aspect Ratio L/'W

0-99 10 - 19.9 20 - 29.9 30 - 39.8 40 - 499 50 & UP
0 0 0 0 0 0

30O EMS LABORATORIES

117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



S~

— 1 N, | ,. Y ot ‘ﬂu"“‘ﬂti “MS T ~~ No. ()
1 EM ASBEAS 1 00 AIVAL) L)IL) Sample No. 4 (IS Page of
TYPE OF SAMPLE -~ LENGTHS FILTER TYPE / AREA {mm) DIRECT PREP T3 MiCROSCOr:
Air T Water L2 All Sizes (EPA) (T MEO . 30 lNDlRECT PREP C 1/ f Serial No. 542-05-06 H600A [
Soil J Bulk [J (um) >05 PC-E1 M Serial No. 542-05-13 H600B (U7 ‘
Other 2100 MCN OJ on-E21 ' J
METHOD OF ANALYSIS 200 Other
EPA 600/4-83.083 L3 150 T3 2% PORE SIZE a
PCM Range* [ 045 018 n O Grid Address [} |
LEVEL OF ANALYSIS 2025 pm widh f
Chrysatile — L 550 length) ;quAZ]/ 022 wn 3 Volume liters Screen Magnification __[ 94«0 X
Amphibole Other Working Volume mi Camera Constant 20t 5
' Weight grams Accelerating Voltage 100
ASPECT RATIO G0, Ara (mm) 09 721 Ashed Area _ % Beam Current wn
W 50O No. of GO. to Analyze ) (= “mn K-Factor LS
5 [} Filler Lot No. AR L0IT Prepared By 51‘_\ ét -
Approved By V73 - Date Aa -28. Dae A - KL Analyst _QDQLLQ— Date __L—LD—
Grid |Structure Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number Structure Wi . ey - Comments
idth | Length |[NAM| TM| CM | CD | CQ [CMQ|CDQ]] UF | AD | AX |ADX| AQ JADQ|AZQ|AZZ}} Na | Mg] Si | Ca Fe
ALY
2 N V)
5% | NOp)
Ly NP
. /
| [ | & 2Z | L ||/
4 | %
?/ 450
OBSERVATIONS: Clean (] Other '
L Debris ] Very Light [} Light [ ModerateX{_] Heavy (0 Very Heavy [
Gypsum (J  Very Light [J Light (1 Moderate [N HeavXD Very Heavy [}

GG EMS LABORATORIES

7
117 West Bellevue Drive [ Pasadena, California 91105-2503 13

(818) 568-4065



3~0ct—-1994 13:34:07

32340, SW~-5,R, 01, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 32 secs

Eviergy Counts X-Ray Lines

0. 350 398. 0O K , 0 K , VvV L ,V L ,Vv L ,

vV L

1.7S 186. Si K , 8i K

3. 68 121, Ca K , Ca K

5.89 231. Mn K, Mn K

6. 39 464, Fe K , Fe K

7.04 89. Fe K , Fe K
Quantex)

0. Q00 Rarnge= 10. 230 keV 10.110

g
w

Integral 8 = 1¢



TEM ASBESTOS ANALYSIS Coiowthss—  ps-o—z

Sample No. Sy Page of
3
HE oo
¢ 30y
may. /9, weo
Aualyst CELL Date __ZUZB_
Grid  |Structusd . Dimensions (mm) Fiber Classification EDS Analysis
Qpening| Number Structure . ; . I Comments
Width | Length |[NAM TM| M| €D | €Q [cMQ|{CDQ} ] UF | AD | AX |ADX| AQ {ADQ|AZQ|AZZ} | Na | Mg Si | Ca] Fe
(| N>y
24 N>
I
g | Wb
5NV 11
& | M
OBSERVATIONS: Clean CJ  Other
Debris ]  Very Light (3 Light (3 Moderate () Heavy [J  Very Heavy [
Gypsum [J  Very Light (3 Light (] Moderate (] Heayy (1 Very Heavy (]

3/ EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065




TEM ASBESTOS ANALYSIS s e

Page of

C
Q—UFC: " H"O(‘ﬁ
m/tg BN E3%
cc - -3'?-5
| Analyst Y1/ 3 Dale ﬂlﬁ_‘j i
i Grid  |Structurd _ Dimensions (mm) Fiber Classification EDS Analysis ‘ ‘
Opening| Number | Drocture . Comments
e Width | Length | INAM TM| oM | €D | € leMQIepQl | Uk | AD | AX |ADX| AQ |ADQ{AZQ{AZZ}| Na | Mg| Si | Cal Fe
N Y)Y, i
2 IN9D|
5 AP
4 | op
5 lsp | | 3‘
—1—
- rf —_—f —
]
OBSERVATIONS: Clean ] Other
Debris =27~ Very Light [ Light [ Moderate .5~ Heavy gl Very Heavy []
Gypsum (]  Very Light (] Light (] Moderate (] Heavy (]  Very Heavy (1

(37O EMS LABORATORIES 117 West Bellevue Drive  []  Pasadena, California 91105-2503 [J  (818) 568-4065



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 3_2940 Client SCHAFER & ASSOC.
Sample No. SW-8
Date Analyzed 10/4/94
Fibers (asbestos) 180 MFL
Fibers > 5 um in length (asbestos) 68 MEL
Fibers > 10 um in length (asbestos) 25 MFL
Mass (asbestos) 560 ug/L
More/l.ess than 5 Fibers
in Sample (asbestos) MORE
Poisson 95% Confidence Interval 150 to 220 MFL
Detection Limit 1.9 MFL
* BDL : Below Detection Limit; MFL: Million Fibers per Liter
Particle Size Distribution ( Asbestos )
Part.icle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 - 4.99 500 - 9.99 10 & UP
0 14 15 6 5 18 22 13
Particle Width - Microns
Q- .04 .05 - .08 1 - .14 45 - 19 .2 - 24 .25 - .49 .50 - .89 1&UP
0 12 17 13 14 27 8 0
Aspect Ratio L/W
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 99 100 - 199 200 & UP”
29 28 15 4 5 9 2 1

(300 EMS LABORATORIES

117 West Bellevue Drive / Pasadena CA 91105-2503 / RIR-SAR-ANAS



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. . 32940 Client SCHAFER & ASSOC.

Sample No. SW-8

Date 10/4/94

Total Asbestos Fibers 180 MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 180 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) , 68 MFL
Mass (Chrysotile) "BDL ug/L
Mass (amphibole) : 560 png/L
More/Less than 5 Chrysotile

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample MORE

Poisson 85% Confidence Interval , 150 to ' 220 MFL
Detection Limit 1.9 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 & UP

0 14 15 ) 5 53
Particle Width - Microns

O - .04 .05 - .09 1 - .14 .15 - .19 2 - .24 .25 & UP

0 12 17 13 14 37
. Aspect Ratio L/'W

0 -99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 499 50 & UP

29 28 15 4 5 12

/X0 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / R1R-SAR-4NAS



- -~ | r ] at s TN TN e TS T Y No, T T e t
l E[VI ASBELS 1 05) AlVALl DIA) Sample No. L'&Li‘_f e Page L of S |
I TYPE OF SAMPLF, LENGTHS  FILTER TYPE / AREA (mum) DIRECT PREF O3 MICROSCOPE:
U Air [ Water.2) Al Sizes (EPA) (T _ MCE OO 385 (] INDIRECT PREP 0O - Serial No. 5420506 H60GA ]
Soil CJ Bulk (3 (wm) >05-C7 PcCE3— 3wl 0 )V( / N /) Serial No. 542-05-13  H600B DL
4 Other 2100 MCN [J 07 ) Neate o — |
- METHOD OF ANALYSIS 20T Other )
> EPA 600/4-83-043 T 150 (3 PCM Ronge? L PORE SIZE >1 A ‘
ot LEVEL OF ANALYSIS A3 025 o widh 045y L] 08 pm T q Grid Address _ . |
w Chrysotil NS 250 pum tengiy o w3 022w Volume liters ~ Screen Magnification ___] 9, 20D b ‘
A ');(_’h Ie 2 D A Other Warking Volume 25 < Camera Constant 285
O mipaole ' Weight grams Accelerating Voltage 0 KV
ASPECT_RATIO GO. Area (mm?) 00 () ] & Ashed Area % Z Beam Current LG jor
Fﬂ g o s0o No. of GO. to Aalyze ',_’ (> A Jrm < K-Factor L6
- 3 107 o Filler Lot No.ACTC Sl ) Preparcd By _7L R i /- o
m Approved By v~ / \ Date j J{ -9 Date 9 /2 [20) Analyst Ia} Cor ] Dal! a;/ 2 / 74
()(;rli‘(_] S&rucl‘ur d Steucture Dimensions (mm) Fiber Classification EDS Analysis Comments
pening) Number Width | Length | [NAM T™M| M| CD | CQ |cMQICDQ}{ UF | AD | AX |ADX| AQ [ADQ|AZQ|AZZ|| Na| Mg| Si | Ca | Fe
| ] F 4 20 IV DS _
2 F g |jz" S0l |1 || EDS ) Trenwlite
A F 5120 I | | N v 51013 | 2 Bos s Actinelife
4 | f 7 | iV _ |
2 - ) | 46 |V 3ioj3 | 1] Lin
é F 6| 55 ||/ . ""‘ﬁi/ﬂ/pﬁ' _fe
7 F LL )5 v emalitc
'Y F P Y v Achnolite L
' 1
I A 13 A 2
lo_| _F X )y A5 | N | v/ Z
_____ N F 2 |26 | L Trepadide . _
[ | F o | [20 v/ - WAnelife
2] F 41| 70 / sl 21 lEps s remeite.
14 F 2.6 | (10 v N Actinolile: o
5| B 13103 Trenadite _
OBSERVATIONS: Clean [ Other —
Debris JZ/ Very Light (] Light [ Moderate [] Heavy JZI/ Very Heavy (J
Gypsum 1 Very Light (1 Light (] Moderate [] Heavy (C]  Very Heavy L]

L3/XO EMS LABORATORIES

117 West Bellevue Drive

[J Pasadena, California 91105-2503

[ (8I8) 568-4005



TEM ASBESTOS ANALYSIS

Cucad
Sample No.

§- e
vt 2 N

St -8

1S Luc No.
Page

Analyst } ‘{‘{KCY"/}

.-‘2(/4.' .

2 of 3

o/ i
Date Ié/féé

Grid  |Structure . Dimeasions (mm) Fiber Classification EDS Analysis
Openimg| Number| U Length {[Nad] TM{ e oo | cQ femqlenQ] | vk | ap | ax {avx| aQ [apQjazQ[azz]| Na|{ M| si | ca | Fe Comments
s l (3 — F- - -_3- _‘j_ B N ) ‘/ . B Tvemo (l'i(_ .
N Y 2 N b | 58 _ v “ _
|8 F 3 |2y _ v’ ”
19 F = | 41 v’ ’
20| F 4 | 34 ||V
_ 2| B 4 2o v cbinsfite
22 F o2 | b vd ”
23 B b 24 [ | ] _ I _L/__ Tremolite
2 F | |20 25010261 || Tremlite SEDs
25| B § | 9hef
2, 3 1§ [2b0 v epw [ite
27 F 3 b v ﬂC‘L’Tnz‘ﬂ[’E
28 | F 2 |2 v
‘1‘? _F 4 | 2y L v Tremolite
30| _F 2.5 | 135 ||V _ _
_3l F 2 | 4o v Acdnelite
32 F , |3 Nd ’ L
32 F g 162 v/ 3licl 2l il Tremalite ; Eps
34 | _F 3 | I v Ao d500 Fite B
35 F 7 /59 v TremoLite
OBSERVATIONS: Clean L] Other
Debris [CJ  Very Light [J Light [J Moderate [] Heavy [J  Very Heavy [}
Gypsum [ Very Light (J Light [ Moderate (] Heavy (]  Very Heavy [

37O EMS LABORATORIES

117 West Bellevue Drive

3

Pasadena, California 91105-2503 (]

(818) 568-4065



IEM ASBESTOS ANALYSIS asdaly it =35

Analyst y"' [ 44 Date /O}/ o

.. N Dimensions () Fiber Classification EDS Analysis
Grid  JStructure S

. Structlure
Openingl Numbwer

Comments
Width | Length JINAM] TM ] CM| CD | CQ [CMQ CDQI UF | AD | AX | ADX| AQ |ADQ|AZQJAZZ}| Na|Mg| Si | Ca | Fe

2 é F < )3 ] v Aanolite

37| F VAN ”
|— 7-) 3} ____F 3 : /7 -

OBSERVATIONS: Clean [] Other '
Debris {1  Very Light [} Light [] Moderate [ Heavy ]  Very Heavy []
Gypsum [ Very Light [] Light [ Moderate (] Heavy (]  Very Heavy []

L3/7C EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 T3 (818) 568-4065



ENERGY COUNTS

1. 00

.

1141.

155.

03-0ct-1934 i6:iz:2% 32240, SW-8, A, 01, KC

Cr

Fe

Fe

3-0ct~-1334

X-RAY LINES

KA1, Na KRZ, ZIn LA1l, ZIn LR, Zn LE1, In LG1
KA1, Mg KAZ, Mg KE1

KA1, Si KAZ

KA1, K KAZ

KA1, Ca KAZ

KEl, Ca KE3

KA1, Cr» KAz
KA1, Fe KAZ

KE1, Fe KE3
16:15:56

32940, SW-8, A, 0=, KC _ Frecet= 100 secs
Vert= 500 counts  Disp= 1 Elapsed= 20 secs

Erergy Cournts X—-Ray Lires

1. 25 10648. Mg K , Mg K , Mo K

1.74 358e. Si K , 5i K

3.32 107. K K , K K

3.70 738. Ca K , €a K

4,02 75. Ca K , Ca K

5. 93 43, Mn K

6. 41 400, Fe K , Fe K
Cuantex) E€6. Fe K , Fe K

0. 000 Rarige= 10,230 keV 10,110

]
[fe]
(]
X}

Integral &




3-0ct—-1994 16:126:00

38340, SW-8, A, 03, KC

Vert= 2S00 counts
Eriergy Counts
1.25 1453, Mg
1.74 3135. Si
3.70 1414, Ca
4,03 160, Ca
S.93 6. M
5. 41 777. Fe

Quantex)

0. 000 Range=

3-0ct-1934 16:28:48

32940, SW-8, A, 05, KC

Vert= SO0 counts
Evieroy Counts
1.26 1134. Mg
1.74 3637. Si
3.33 S6. K
3.70 1033. Ca
4.03 30, Ca
5. 30 65. Mri
€. 4& 436, Fe

Quartex) 56. Fe

O QDO Rarnpe=

Ffreset=
Disp= 1 Elapsed=
X-Ray Lires
K 4 Mg K , Mg K
K , 51 K
K . Ca K
K , Ca K
K
K . Fe K
10.230 keV

Integral 8

Freset=

Diep= 1 Elapsed=

X—~Ray Lires

K , Mg K , MgKHK
K , Bi K
K + K K
K , Ca K
K 4, Ca K
K , Mn K
K . Fe K
K 4, Fe K
10. 230 keV

Irntegral 8

100 secs
23 secs

10,110

(13}

100 secs
21 secs

10,110
€8



3-0ct—1994 16:40:43

32940, SW-8, A, 13, KC

Vert=

S

00 counts

Eviergy Counts

&

Guantex)

0. Q00

1347. Mg
4669. Si
101. K
1043, Ca
118. Sc
Se9. Fe
Rarnge=

3—-0ct-19%94 17:26:08&

32940, SW-8, A, 24, KC

Vert=

=

Evieroy

Quantex’

0. QOO0

00 counte

Cocunts
=47, Mg
1008, Si
247. Ca
113, Fe
Rarige=

K

K

K

K

1

keV

Disp= 1
X-Ray Lires
K , Mg

K 4 Si

K + K

K . Ca

K 4, Ca

K , Fe

10,230

Disp= 1

X—=Ray Lires

K + Mo
K , Si
K , Ca
K . Fe
10, &30

K

H

Mg K

Ca K

FPreset=
Elapsed=

Irntegral 8

Mg K

Freset=
Elapsed=

Irtegral 8

100 secs
26 secs

10,110
&76

100 secs
30 secs



3-Oct-1994 18:19:47

32940, SW~8, A, 33, KC ' Freset= 100 secs
Vert= 500 counts Disp= 1 Elapsed= 27 secs

Erergy Ccounts X—Ray Lines

1.25 377. Mg K , Mg K , Mg K

1.74 3592, Si1i K 4 Si K

3. 32 127. K K . K K

3.70 54, Ca K , Ca K

4,02 &3, Ca K , CakK

5. 40 431, Fe K , Fe K

7.05 74, Fe K , Fe K
Ruantex)

Q. 000 Rarnge= 10, 230 keV 10,110

i}

Integral &8 = 43



TEM ASBESTOS ANALYSIS

A—

Chient :-“; pl A 1‘[ t_

Sample No. -z

ivlS Lav o, . A
Page of
154
K 6coR3
My (G 2q)
cC. 235 3

o) , .
Analyst J\'Q!"‘--} Date / '-')T/ﬂ /Yy

i Grid  [Strocturd Struct Dimensions (mm) _ Fiber Classification EDS Analysis
ming mber Mructure - - o .
Opening) Number Width | Length | [NAM TM| CM| CD | €Q [cMQ[cDQL | UF { AD | AX |ADX| AQ |ADQ|AZQ[AZZ|| Na | Mg] si | Ca| Fe Comments
g LA s el L L Tl MEH BEBEE T | A 7T .
2 | [~ Z |2 |1V
S = |3, 200 v
L ] g ..
[ / [ & 500 v AChnot e
12 AV N | EE WA | . v 77
+ D e _ v
¢ L.,. / ssT VL L L L L gl O thew A phh o
‘7 [~ $ 150 - are  Nemelue
(0| = (-5 Yo |V
I / A |12 1
l l\/_ 3 AN Y N j¢] 24 /\ cdmolid
[ = /133 v |
; ('/v /1 75 2 Nchoc.o
pTlomD -] e . v J-
L _,_/-_'_’ / (" s (_'wlr_'_) o N L
| 2 M of Ul v
! /I (o N
:’ IR G|t - v ' A din, 1ty
,l i (T . \,-’/ o VI oL Ny A
- [ jr s 2 Y | N X (L /Yemaid
OBSERVATIONS: Clean [ Other
Debris [CJ  Very Light [} Light (] Moderate (] Heavy (]  Very Heavy (]
Gypsum (] Very Light {J Light [ Moderate [] Heavy (C]1 Very Heavy [

3/ EMS LABORATORIES

117 West Bellevue Drive

[0 Pasadena. California 91105-2503 [ 1 (R18) 568-4065



TEM ASBESTOS ANALYSIS bl i —s——

Amalyst A Zf;lé/ (4. Dalc /(2 Zf /

Dimensions (mm) Fiber Classification EDS Analysis -
Structure Comments

Grid  [Structury

Opening| Number Width | Length |INAM TM| CM{ €D | €Q [CMQ{CDQ|| UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ|| Na | Mg| Si | Ca| Fe
L T T Y =i | I I _ v
S B (o |25 | g
Tl F U v | St
ar .F_ 3 ” 2
ol s e . |
26 puy o | e |
<F AN AR B A | . . —
e SR Te RN | Wl WA | N I I A O | I I
29 1 opop |l i ' _ : —
30 | - A VIS | I o L R 1 | 2 YT |
3/ l’:_ TENE b
2| mp — | 250 v AClino L
2z mp |y |70 | : - -
3y /= 10| dadll 4 v
357 sy OV ] ] e _
3= L L L90l HiE ) - Achnel zp L
2| R
T | o N
g [ (23] (, B v
(gl Z A B v Ao = meknge
OBSERVATIONS: Clean ] Other
Debris []  Very Light [J Light [ Moderate [ Heavy (]  Very Heavy (]
Gypsum [CJ  Very Light (] Light (] Moderate (] Heavy (L] Very Heavy []

[3// O EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 (CJ  (818) 568-4065



LEM ASBESTO> ANALYDIS o5 e N or

[trecor

D . o /.
Aualyst j( C}CZ/@~Qalc /O/ 7 ‘\

[ Grid  [Structure Dimensions (mm) ' Fiber Classification EDS Analysis l
Opening Number | Structure ; ad ) " - - - Comments
! k Width | Length NaM M| enf en | cQ jemoleng] | ur | ap | Ax [abx] AQ [ApQ|AZQ|AZZI} Na | Mu| si | Cal Fe
_l \Q i_‘ﬁU-_)__ 3/ @ v YL MOk
Yz | e |0 (seofl _ | ‘
43, [~ |2 |85 ; 1
" "(‘_ ) ,\)0 ,
C{ ((J — |9 v 0
|
OBSERVATIONS: Clean [ Other
Debris ] Very Light [ Light [ Moderate (] Heavy (]  Very Heavy [
Gypsum [J  Very Light (J Light [J Moderate [ Heavy (]  Very Heavy [

(3//3 EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065



4-0ct-1934 10Q:4B:24

32940, SW-8, B, #01, RS

Vert= 1000 counts
Erergy Counts
1.26 c6693. Mg
1.75 8305, Si
2.29 80. S
2. 33 170, H
3.70 2611, Ca
4,05 203, Sc
6. 42 863. Fe

Guarntex) 152, Fe

0. Q00 Rarigpe=

Freset= 100 secs
Disp= 1 Elapsed= 139 secs
X—Ray Lines
K , Mg K , MgK
K , S5i K
K . 8 K
Koo, K K
K . Ca K
K 4 Sc K 4, CaK , CaK
K . Fe K
K , Fe K
10,220 keV 10,110

Integral 0 = 377860




4-0ct—-1994 11:13:52

32340,SW-8, B, #1&, RS Freset= 100 secs
Vert= 1000 counts Disp= 1 Elapsed= 12 secs

Erergy Ccunts X—Ray Lines

1.25 2035. Mg K 4, Mg K , Mg K

1.74 £814. Si K 4, S5i K

3.31 172, K K ., K K

2.70 1453, Ca K , Ca K

4.05 171. Sce K . Se K , CaK . CakK

5. 32 45. M K, Mrn K

6.41 756. Fe K , Fe K
Quartex) 111, Fe K , Fe K

Q. 000 Rarnige= 10,230 keV 10,110

Integral O = 21403



V4~0ct—-1994 11:34:01 32940, SW-8, K, #20, RS

ENERGY COUNTS X-RAY LINES

1.85 1930. Mg KA1, Mg KAZ, Mp KE1
1.74 E0S0. Si KA1, Si KAz

2. 34 43. S HKAl, S KAZ

3. 35 €8. K KA1, K KAZ

3.70 1662, Ca KA1, Ca KAZ

4,03 186€. Ca KE1, Ca KE3

4eSh 53, Ti KA1, Ti KAZ

5. 89 53. Mrn KA1, Mn KAZ

6. 41 291. Fe KA1, Fe KAZ

7.006 46. Fe KEl1, Fe KES3



D4-0ct=-1994 11:49:15 32940, SW-8, B, #30,. RS

ENERGY COUNTS X—-RAY LINES

0.65 24, F KR1, F KAZ2, Mn LR1, Mn LAZ2, Mn LE1, Mn LGI
0.99 23. In LAl, In LR2, In LE1

1.285 1100, Mg HAl, Mg KAZ, Mg HKE1

1. 74 3765. Si KA1, Si KAZ

c. 31 24. 5 HARL, 8 KA

. 30 1187 K KA1, K KAz

.71 ©77. Ca KA1, Ca KAz

4, 04 93. Sc KAZ, Ca KEl, Ca KE3

5. 44 48. Cr KA1, Cr KAZ

S.91 - 81. Mri KA1, M KAZ, Cr KB1l, Cr KE3
6. 41 S48. Fe KR1, Fe KA

7.07 77. Fe KEl, Fe KE3



32940, SW-8, B, #40, RS

e
Z
11}
uh
-

04-Det-1994 13

ENERGY COUNTS X~RAY LINES

1.01 32.  Na KA1, Na KAZ, Zn LAl, Zn LAZ, In LEi, Zn LG1
L. 26 1214. Mg KAl. Mg KAZ, Mg KE1

1.74 3311,  Si KAL, Si KAS

3. 31 125, K KAl, K KAZ

3. 70 £52. Ca KA1, Ca KAZ

b OZ 80. Ca KE1, Ca KE3

5. 87 S4.  Mn KAl, Mn KAS

6. 41 €11. Fe KA1, Fe KAZ

7. 06 7c. Fe KE1, Fe KE3



v

_ 299

TEM ASBESTOS ANALYSIS imotste= o=t
Sample No. Q- Y Page { of _ o
MICROSCOPE
Serial No. 5420506 H600A (J
Serial No. 542-05-13 H600B [
Grid Address . c
Screen Magnification {7.2¢cv X
Camera Constant 8.3
Accelerating Vollage 100 KV
Beam Current {2 wm
K-Factor A
Analyst __££< v Dae 1%/ /74
Or"i‘-' Structure Structure Dimensions (mm) Fiber Classification EDS Analysis c
pening| Number width | Length |[NaM ™[ cM] cp | co [omqlcog][ ur | ap | ax [anx| aq [apolazalazz]| Na| Mg si | ca| Fe onments
1 | F 5 |27 N4 ” Actinelife _
z| F 9.5 | g0 - 311013 |1 || épes Trcmolite
3 E b 62 || 1L Tremotate _
< E___J 2.5 12| s o I
5> | F > |37 —
S O SN | 720 _ /] } NActinofite
————— ~—7--.—~—---F— dq | 30 B | . vd L Tremolite
Pl AN R Y T Alactmetite
L9 F 2 70 I ]
— S BRI | N E S L N O D | I i
IV NS | N2 15 | T O O O | O O 14 ) Nk ite
UL e 4 95 |- R 12 1iol3 {1Y)iEps s Adindide
e - 2. 4l 7170 I | I I V4 | _Nactna lite.
Ll P g T e e v O are o
§ R S - B v I
= [2 b 22 | 110 L Vv E 0 Tyems L te
OBSERVATIONS: Clean [ Other '
Debris '2" Very Light {3 Light (O Moderate ] Heavy EA” Very leavy 7]
Gypsum i1 Very Light (] Light (] Moderate [ Heavy [J  Very Heavy U3

"I EMS LABQRATORIES

T Wit Tolevae Drive

Pasadenn, Californin 211052503 ] (BB 568-774

I |




TEM ASBESTOS ANALYSIS s oo i

Analyst %15&"‘ {/ Datc l D/L/ / Sl

p—

Gria Istructard Dimensions (mm) Fiber Classification EDS Analysis ]
Opening Number | G T | [Naof ] o] e [ cq [ente]coo] [ uF [ b | Ax [avx] aq [ana|aza]aze] [ na [ me] si | ca| ¥e Comments
Ao | F oz |4 /| Acland it
17 7 25 | 150 | _ v Treme Ste o
g | F g |63 v Tpew oLt
191 F {3 [l , v/ Actrpolite
20| F 4 135 |/
)’\ F i LC S0l \ EP.S . Tre,w,o,';fe_
22 F 2.5 19 _ i Tf'@/)-ojffc
25| F 3 |30 B T § O O I 14 Actznodite
24 F > 119 S/ .
25 F LG | >
b F 2z | 20 - v Actinalifs
271 F 2 113 /
28] F 2| If . v /e
OBSERVATIONS: Clean (] Other
Debris (] Very Light ] Light (] Moderate [] Heavy [J  Very Heavy (]
Gypsum [J  Very Light ] Light 1 Moderate (] Heavy (1 Very Heavy (]

(3//C EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [ (818) 568-4065



4-0ct—-1934 14:08:35

32940, SW-8, C, #0&, KC

Vert=

Eriergy Ccoaurnts

7. 06

Quantex)

1

500 counts
483. Mg
5395. Si
110, K
=6, Ca
108, Se
547. Fe

78. Fe
Range=

O, OQO0

4-0ct-1994 14:3&:31

32340, 5W-8,C, #11, KC
JO0 counts
Eviergy Counts

Vert=

1.25

Quantex?

0. QOO

810, Ma
‘67, Si
69:&. Ca
3. Sc
375. Fe
60. Fe
Raripe=

K

K

L)

Mg
Si
Ca
Ca
Fe

Fe

K

K

10,230

Freset= 100 secs
Elapsed= 15 secs

Disp= 1
X—-Ray Lires
K 4y Mg K
K 4, Bi K
K, K K
H , Ca K
K + 8 K
K + Fe K
K , Fe K
10,230

Diep= 1

X—Ray Lirnes

v Mg K
s Ca K , Ca K
keV 10,110
Irtegral © = [ERIW AT
Freset= 100 secs
Elapsed= 21l secse
« Mo K
s Ca K
keV 10,110

Integral ¢ = 14334



4~0ct—-1934 15:11:83

32940, S8W-8,C, #=1, KC Freset= 100 =secs
Verts= 200 counts Disp= 1 Elapsed= 33 secs

Eriergy Counts X-Ray Lires

1.25 361. Mg K , Mg K , Mg K

1.74 1371. Si K , S1 K

3.71 224, Ca K , CaHkK

6. 33 157. Fe K , Fe K
Quantex)

Q. 000 Rarige= 10,230 keV 10,110

Integral O = 6758



ANALYSIS OF WATER BY TEM (EPA-600/4-83-043)
LAB NO: 32940
CLIENT: Schafer & Assoc.

FILTER MEDIA DATA

Laboratory Client Type Diameter| Effective Area No. of G.O. Analyzed Sample
I.D. I.D. mm mmA2 Area, mm”2 Volume (m!
22940-0 SW-0 RC 47 1017 5 0.035 50
32940-4 SW-4 FC 47 1017 14 0.098 25
32940-5 SW-5 RFC 47 1017 20 0.14 10
32940-8 SW-8 rC 47 1017 - 3 0.021 25

INDIVIDUAL ANALYTICAL RESULTS

Laboratory Client No. of Asbestos Detection CONCENTRATION ( MFL }
1.D. 1.D. Str] >5 >10 Limit (MFL) Str Str >5um | Str >10um
32940-0 SW-0 107 34 8 0.6 62 20 4.6
32940-4 SW-4 101 25 7 0.4 42 10 2.9
.32940-5 SW-5 N.D. N.D. N.D. 0.7 N.D. N.D. N.D.
32040-8 SW-8 93 35 13 1.9 180 68 25

The analysis was carried out to the approved TEM method. This laboratory is in compliance with the quality specified
by the method. )

A/ kst

Authorized Signature

380 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / RIR-56R-4NAS




ADMIMISTRATIVE RECGRD

S-Dec~1991 07:54:4%

Execution time = 6 seconds
22965, 4,B,H02,RS Freset= Off
Verts= 200 counts Disgp= i Elapsed= 2% secs
Evergy Counts X-Ray Lines
0.52 416. 0O K 40 K 4V L 4V L 4,V L ,
V L
1.26 323. Mg K 4, Mg K , Mg K
1.74 9794, i K , 8i K
2.60 80. ClL K , Cl K
3.69 196. Ca K , Ca K
6.39 136. Fe K , Fe K

Quantex)

0.160 Range= 10.230 keV 10.230
Integral 0 = 7601
5-Dec~-1991 07:58:49
Execution time = €& seconds
22965, 4,k,H03%,RS Preset= QOff )
Vert= €00 counts Disp= | Elapsed= . 19 secs
"Energy Counts X-Ray Lines '
0.51 932. 0 K ,0 K , Vv L ,V L ,Vv L ,
vV L
1.29% 621. Mg K 4, g K , Mg K
1.74 1801. Si K , 8i K
3.29 41. K K 4 K K
3.69 419, Ca K , Ca K
4.03 43. Cak , Ca K
6. 40 173. Fe K 4 Fe K
Quantex? )
0.160 Range= 10.230 keV 10,230

9992

Integral O



ENERGY

COUNTS

3228.
231.
2170.
6813.
a79.
1135.
141.
761.

132.

0%-Dec-1991 07:53:08 22965, 4, B, #H04, RS

X-RAY LINES

0 KAl, O KA2, V LAl, V LA®, V LE1, V LG1

Na KAl, Na KA2, Zn LAl, Zn LA2, Zn LE1l, Zn LG1
Mg KA1, Mg KAR2, Mg KE1

8i KA1, Si KA2

K KAl, K KA2

Ca KA1, Ca KAZ2

Ca KB1, Ca KE3

Fe KAl, Fe KAZ2

Fe KHEH1, Fe KHE3



S-Dec—-1991 08:00:42

Execution time
22965, 4, R, H05,RS
200 counts

Vert=
Energy

6.40

Quantex

0.160

& seconds

Counts
S81. 0
v
4095. My
1110. 8i
284. Ca
104, Fe
Range=

S~-Dec—-1991 08:03:13

Execution time
22965,4,B,H06,RS
200 counts
Energy Counts

Vert=

0.53

1.74

3.68

Quantex>
0.160

5

Disp= 1

K
L

K

K

K

K

X-Ray Lines

» O K

s My K
y 81 K

s Ca K

10.230 keV

‘seconds
Disp= 1
X-Ray lLines
K ., 0 K ,
L , VvV L ,
K 4 S8i K

K 4 Ca K

78. 0
Cr

173. Si
90. Ca
Range=

10.230 hkeV

v
v

Freset=
Elapsed=

L , VvV L

Integral O
Freset=
Elapsed=

L 4 Cer L ,

L 4 Cr LY ,

Intepgral O

off
€l secs
v L
10.230
= €339
Off
27 secs
v L,
Cr L
10.230
= . 4079



05~Dec~-1991 08:035:10 229635, 4,B,H07,RS

EMERGY COUNTS X-RAY LINES
0.52 89%. 0 KA, O KAg, V LAl, V LA2, V LE1, V LGI
1.02 139. Na KA1, MNa KA2, Na KE1, Zn LAl, Zn LA2, Zn LK1,
Zn LLG1
1.25 S76. Mg KA1, Mg KAR2, Mg KE1

1.73 23353. 8i KAl, Si KA2

2.27 104. S KAi, 8 KA2
2.63 294. Cl KA1, Cl KAR2
3.34 109. K HKAl, K KAz
3.69 239. Ca KALl, Ca KAR2
6.39 570. Fe KAl, Fe KRAZ2’
7.06 88. Fe KBL, Fe KE3
S5-Dec-1991 08:08:16
Execution time = 8 seconds
22965, 4, K, HO8,RS Freset= 0Off
Vert= 200 counts Disp= 1 Elapsed= 49 secs
Energy Counts X—-Ray Lines
0.51 257. 0 K 4,0 K 4V L ,V L ,V L ,
vV L
1.25 170. Mg K , Mg K , Mg K
1.73 S524. Si K , 81 K
3.70 1113. Ca K , CaK
Quantex?
0.160 Range= 10.230 hkeV 10.230

Integral 0 = 7693



S-Dec—1991 08:11:12
Execution time =
22965,4,8,H09,RS

Vert= 200 counts
Energy Counts
0.352 427. o

v
1.24 279. Mg
1.73 936. Si
3.69 e3e. Ca
6.38 60. Fe

Quantex)?

0.160 Range=

9-Dec~1991 08:21:12
Execution time =
22965,4,B,H10,RS

Vert= 200 counts
Energy Counts
0.52 339. 0

Vv
1.25 26e. Mg
1.74 752. Si
3.69 211. Ca

Quantex?

0.160 Range=

Disp=
X=-Ray Lines

K-

L

K

10.

6 seconds

Freset=

Disp= 1 Elapsed=
X-Ray lLines

K 4,0 K 4,V L .,V L ,
L

K , Mg K

K , 8i K

K , Ca K

K [ Fe l’\

10.230 keV

Integral O

6 seconds

Freset=

1 Elapsed=

0 K , VU L 4,V L ,

Mg K , Mg K
gi K

Ca K

230 keV

Integral O

Off
23 secs
v L
10.230
= 96193
Off
30 secs
v L
10.230
= 5366



Y=-Dec~1991 08:23:10

Execution time

7 seconds

22965,4,8,H19,RS
Vert= 200 counts
Energy Counts
0.51 538. 0
' v
1.25 324. Mg
1.73 1000. Si
3.69 197. Ca
€.38 108. Fe
Quantex)
0.160 Range=

5=-Dec~19391 08:31:51

Execution time
22965,4,H,H19,RS

&

Verts= 200 counts
Energy Counts
0.52 843. 0

v
1.26 751, Mg
1.74 1720. Si
3.39 98, K
3.68 397, Ca
4.01 6€3. Ca
€.40 116. Fe

Quantex) .

0.160 Range=

Disp=
X~Ray l.ines

Fresets 0Off

1 Elapsed= 19 secs

K ,0 K ,V L ,V L .V L ,
L
K 4 Mg K , Mg K
K , 8i K
K 4 Ca K
K 4, Fe K
10.230 keV ' 10.230
Integqral 0 = o826
seconds
Freset= Qff .
Disp= 1 Elapsed= , 14 secs
X-Ray Lines
K ,,0 K , Vv L ,V L ,V L ,
L
K , Mg K , Mg K
K 4, 8i K
K 4 K K
K 4 Ca K
K 4, Ca K
K , Fe K
10.230 keV 10.230

Integral 0 = 9282



S-Dec—-1991 08:52:49
Execution time =
22965,4,H,H27,RS
Vert= 200 counts Disp= 1

Energy Counts X-=Ray Lines

8 seconds

0.51 3a5. 0 K , 0 K ,
vV L

1.25 147. mMg K , Mg K

1.74 574. Si K , Si K

3.67 103. Ca Kk , Ca K

6.41 96. Fe K ; Fe K

Quantex)

0.160 Range= 10.230 hkeV
S-Dec-1371 08:59:43
Execution time = 7 seconds
22965,4,R,H36,RS
Vert= 200 counts Disp= 1
Evergy Counts X~Ray Lines
0.51 220, 0O K 4, 0 K ,
vV L
1.26 139. Mg K 4 Mp K
1.74 412, i K 4, 8i K
3.67 75. Ca K 4, Ca K
6.38 €6. Fe K 4, Fe K
Ruantex?
0.160 Range= 10.230 keV

v L

Mg K

Freset=

Elapsed=

v oL ,

Integral O

Fresets
Elapsed:=

Integral O

Qff
99 secs
VoL g
10.230
13852
off
28 secs
v L
10.230
477%



5-Dec-1991 09:10:46
Execution tine =
22965,4,H,H43,RS
Vert= 200 counts

Energy Counts

0.52 840. 0
- v
0.99 72. in
1.25 622. Mg
1.74 202a. Si
3.69 501. Ca
4.05 68. ‘Se
6.38 1€0. Fe

Quantex)
0.160 Range=

10.230 kevV

& seconds

Disp= 1
X-~-Ray Lines
K , 0 K

L

L, ZIn L
K 4, Mg K
K , Si K
K 4 Ca K
K 4 8c K
K o, Fe K

Fresets=
Elapsed=

v L 4V L
In L

Mg K

Ca K 4, Ca K

Integral O

18 secs
L
10.230
9727
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2] Couse )
Grid Aduscss G
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Casncra Co
Acccicrating Volage e
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K P,
e S o Lo Y 7(7
Dimensions (mm) Fiber ClassHication EDS Analxsns
Grid opening] S #{Str]j Width Length Nam| TM{cm O O]OICDOHUF| ADJAX JADX ] AQJADQJAZIAZZ INa Mgl SijCa | Fe ] 1d Comments
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27-Dec—-1991 10:52:27

Execution time = 6 seconds
22965 SW-3-4,C,01,KK
Vert= 200 counts Disp= 1 Comp= 3
Energy Counts X~-Ray Lines
.27 533, Mg K , Mg K , Mg K
1.76 1603. " Si K , 8i K
3.71 459. Ca K 4, Ca K
Guantéx)
0.160 Range= 10.230 keV

Integral O

Preset=
Elapsed=

Off

10.

94 secs

230
12374



Exe

cution time =

. 27-Dec-1991 10:33:18

208 seconds

22965, sW-3-4.,C. O2, Teny

Freset= Off

3 Elapsed= 83 secs
Standard K-ratio
spectrum

. 10.110
Integral O = 20010

Freset= Off

3 Elapsed= 83 secs
ON NO. OF
A IMNTENSITIES CATIONS
7.06 0.643
67.73 4.313
246.89 8.006
74.82 " 1.700
30.82 0.653
15. 316

10.110

Vert= 2000 counts .Disp= 1 Comp=
Lines of Intensity 2-sigma error
interest (cts/sec) (relative)

Na KA 7.06 0.0592

Mg KA 67.73 0.0142

Si KA 246.89 0.0071

Ca KA 74.82 0.0130

Fe KA 30. 82 0.0213
CHI-SQUARED: 2.1112

Quantex)>
0.000 Range= 10.230 hkeV

27-Dec-1991 10:35:08

Execution time = 'S seconds

22965, sw'-3-4, C, 0z, Tony

Vert= 2000 counts Disp= 1 Comp=

ELEMENT WEIGHT OXIDE PRECISI
& LINE FERCENT FPERCENT 2 sIGM
Na K 1.81 2.44 0.14
Mp K 12.83 21.28 0. 32
8i K 27.52 58.87 0.47
Ca K 8.34 11.67 0.16
Fe K 4.47 .74 0.13
0 = 4%5.03
TOTAL 100.00
NUMEBER OF CATIONS CALCULATED ON RASIS OF 23 OXYGEM ATOMS
* — Determined by stoichiometry

Quantex)

0.000 Range= 10.230 keV

Integral 0 = 20010



27-Dec—-1991 11:08:38

Execution time = 7 seconds

Off -

2296%5,5W-3~4,C,04,KK Freset=
Vert= 200 counts Disp= 1 Comp= 3 Elapsed= 37 secs
Energy Counts X-Ray lLines
1.26 419, Mg K , Mg K 4 Mg K
1.75 1662, Si K , S8i K
3.70 264, Ca K , Ca K
€.40 334. Fe K 4, Fe K
Quantex?
0.160 Range= 10.230 keV 10.230
Integral 0 = 9862
27-Dec-1991 11:27:34
Execution time = & seconds
22965, SW~-3-4,C, 07, KK Freset= Off
Verts= 200 counts Disp= 1 Comp= 3 Elapsed= 36 secs
Energy Counts X-Ray Lines
1.27 143. Mg K , Mg K , Mg K
1.75 533. Si K , Si K
3.73 i29. Ca K
Quantex?
0.160 Range= 10.230 keV 10.230
Integral 0 = 4227



27-Dec—-19391 11:33:16

Execution time = 7 seconds _
22965,5W-3-4,C, 08, KK Freset= Off
Vert= 200 counts Disp= 1 Comp= 3 Elapsed= 40 secs
Energy Counts X-Ray Lines
1.26 272. Mg K , Mg K , mMp K
1.75 860. Si K , Si K
3.70 190. Ca K 4, Ca K
Quantex)
0.160 Range= 10.230 keV 10.230
Integral 0 = c876
R7-Dec-1291 11:35:18
Execution time = 6 seconds
22965,8W-3~-4,C,09,KK Freset= Off
Vert= 200 counts Disgp= 1 Comp= 3 Elapsed= 25 secs
Energy Counts X-Ray Lines
1.26 464. Fg K , Mg K , Mg K
1.75 1742. Si K , 8Si K
3.71 385. Ca K , Ca K
6.41 174. Fe K , Fe K
Quantex)
0.160 Range= 10.230 keV 10.230

Integral 0 = 79327



27-Dec~1991 11:38:04

Execution time = 7 seconds
22965,5W~-3-4,C,10, KK FPreset= Off
Vert= 200 counts Disgp= 1 Comp= 3 Elapsed= 2% secs
Energy Counts X~-Ray Lines
1.26 468. Mg K , Mg K , Mg K
1.75 2231. 81 K , 8i K
3.30 75. K K o, K K
3.69 357. Ca K , Ca kK
€6.40 450. Fe K , Fe K
Quantex?
0.160 Range= 10.230 keV 10.230
Integral 0 = 9104
27-Dec—-19391 11:39:23
Execution time = 7 seconds
223965,8W-3-4,C,11,KK Freset= Off
Vert= 200 counts Disp= 1 Comp= 3 Elapsed= 9 secs
Energy Counts X~Ray Lines
1.25 §550. Mg K o, Mg K ., Mg K
1.75 a2121. Si K , 8i K
3.32 6¢£8. K K 4 K K
3.69 400. Ca K , Ca K
4.03 48. Ca K , Ca K
€6.42 232. Fe K , Fe K
Quantex?
0.160 Range= 10.230 keV 10.230

Integral 0 = 6953



27-Dec-1991 11:41:58
Execution time =
22965,5W-3-4,C, 12, KK

Verts= 200 counts
Energy Counts
1.27 376. Mo
1.74 1923. Si
3.70 253. Ca
6.41 4¢68. Fe

Quantex)

0.160 Range=

& seconds

Freset= Off

Disp= 1 Comp= 3 Elapsed= 59 secs
X-Ray Lines

K , Mg K , Ffg K

K 4 8Si K

K 4 Ca K

K 4, Fe K

10.230 keV 10.230
Integral 0 = 11671



27-Dec-1991 11:45:24
Execution time =
22965,5W~-3-4,C,13,KK

Vert= 200 counts
Energy Counts
1.26 463. Mg
1.76 1527. Si
3.70 3413. Ca
6.41 181. Fe

Quantex?

0.160 Range=

27-Dec-19391 11:51:35
Execution time =
22965, SW-3-4, C, 14, KK
Vert= 200 counts
Evnerygy Counts

1.26 416. Mg
1.76 1470.  Si
3.73 366. Ca
6.43 150. Fe

Quantex?>
0.160 Range=

Disp= 1
X-Ray Lines

K

K

K

K

Disp= 1
X-Ray Lines

K

K

K

K .

7 seconds

Freset:=

Comp= 3 Elapsed=

» Mg K , Mg K
s Si K

s Ca K

10.230 keV
Integral O

7 seconds

Preset=

Comp= 3 Elapsed=

s Mg K 4, Mg K

y Si K

sy Fe K

10.230 keV
Integral O

Off
20 secs

10.230
7189

Off
27 secs

10.230
7905



27-Dec-1991 11:53:43
Execution time =

22965,8W-3-4,C, 15, KK Fresets=
Vert= 200 counts Disp= 1 Comp= 3 Elapsed=

Energy Counts X-Ray Lines '

1.27 550. Mg K , Mg K , Mg K

1.75 2149. Si K , 8i K

3.70 463. Ca K , Ca K

6.40 222. Fe K , Fe K
QGuantex) .

0.160 Range= 10.230 keV
: Integral O

27-Dec—1991 11:59:50
Execution time = 7 seconds
22965,8W-3-4,C, 18,KK Preset=
Vert:= 200 counts Disp= 1 Comp= 3 Elapsed=

Energy Counts X-Ray Lines

1.26 314. Mg K , Mg K , Mg K

1.75 1237. Si K 4 Si K

3.70 307. Ca K , CaK

€&€.43 66. Fe K. , Fe K
AQuantex?

0.160 Range= 10.230 hkeV

& seconds

Integral O

Off -
27 secs

10.230
9071

Off
24 secs

10.230
6180



27-Dec-1391 12:02:00

Execution time = 6 seconds
22965,5W~3-4,C,19,KK Freset= Qff
Vert= 200 counts Disp= 1 Comp= 3 Elapsed= 20 secs
Energy Counts X-Ray Lines
1.26 542. Mg K, Mg K , Mg K
1.75 1765. S1i K , Si K
3.72 466. Ca K , Ca K
4.03 €&9. Ca K , Ca K
£. 40 142. Fe Kk , Fe K
Quantex?
0.160 Range= 10.230 keV 10.230
Integral 0 = 7674



[
A

TABLE 3. CLASSIFICATION OF FIBERS WITH TUBULAR MORPHOLOGY

TM -
M -
o -
cQ -
cMQ -
e -
NAM -
TABLE
-
N -
AX -
ADX -
AR -
-
AQ -
AZQ -
az -
Az -

NAM -

Tubular Morphology not sufficiently characteristic
for classification as chrysotile

Characteristic Chrysotile Morphology

Chrysotile SAED pattern
Chrysotile composition by Quantitative EDXA

Chrysotile Morphology and composition by
Quantitative EDXA

Chrysotile SAED pattern and composition by
Quantitative EQXA

Non-Asbestos Mineral

CLASSI?ICATION OF FIBERS WITHOUT TUBULAR MORPHOLOGY
Unidentified Fiber

Amphibole by random orientation SAED ‘shows layer
pattern of 0,53 nm spacing)

Amphibole by qualitative SDXA. Spectrum has elemental
components consistent with amphibole

Amphibole by random orientaticn SAED and Qualitative
EDXA

Anphibole by Quantitative EDXA
Amphibole by one Zone Axis SAED

?szibo1e by random orientation SAED and Quantitative
0 /

égp21bo1e by one Zone Axis SAED pattern and Quantitative
X

Amphibole by two Zone Axis SAED patterns with consistent
inter-axial angle

Amphibole by two Zone Axis SAED satterns, consistent
inter-sxial ancle and Quantitative EDXA

Non-Asbestos Mineral



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 22965 Client SCHAFER & ASSOC.

Sample No. SW-4-4

Date 12/27/91

Total Asbestos Fibers 4 MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 4 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) 1.1 MFL
Mass (Chrysotile) *BDL ng/L
Mass (amphibole) 6.4 ug/L
More/Less than 5 Chrysotile ‘

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample MORE

Poisson 95% Confidence Interval - 3 to 5.2 MFL
Detection Limit 0.07 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 & UP
0 9 5 5 5 30
Particle Wldtﬁ - Microns
O -.04 .05 - .09 1 - .14 15 - .19 2 - .24 .25 & UP
0 4 14 9 6 21

Aspect Ratio L/W
0-9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
18 22 8 3 2 1

[3200 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-0800
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ENERGY COUNTS

27-Dec~-1991 16:22PRP:51

22965, 8W-8-4,A,01,FN

X—-RAY LINES
112. Na KA1, Na KA2, Na KBR1l, Zn LLAl, Zn LA2, Zn LEI1,
Zn LG1
2342. Mg KA1, Mg KA2, Mg KE1L
8840. Si KA1, Si KAR2
314. K KAl, K KA:2
1641, Ca KA1, Ca KAR2
135. Sc KA1, Sc KA2
91. vV KAl
354. Cr KA1, V KE1, V KER3
228. Fe KA1, Fe KARZ
113. Fe KB1, Fe KE3
e7-Dec—-13991 16:26:30 .
Execution time = é seconds
22965,5W-8-4,A,02,FNM Freset= 0Off
Vert= 200 counts Disp= 1 Elapsed= - 30 secs
Energy Counts X-Ray Lines
1.283 337. Mg K , Mg K , Mg K
1.75 1374. Si K , Si K
3.70 147, Ca K , CakK
6. 42 162, Fe K , Fe K
Quantex?
0.160 Range= 10.230 keV 10.230

8618

Integral O



27-Dec-1991 16:33:58

Execution time = &€ seconds
22965, 8W-8-4,A,04,FM Freset= O0Off
Vert= 200 counts Digp= 1 Elapsed= 27 secs

Energy Counts X—-Ray lLines

1.27 Seo0. Mg K , Mg K , Mg K

1.73 1850. Si K , Si K

3.70 499, Ca K , Ca K

6.40 165. Fe K , Fe K
Quantex?

0.160 Range= 10.230 keV 10.230
Integral 0 = 3734

27-Dec—1991 16:39:25
Execution time = 6 seconds
22965, 5W~-8-4,A,06,FM Freset= Off ,
Vert= 500 counts Disp= 1 Elapsed= 235 secs

Energy Counts X-Ray Lines

1.26 1553. Mg K , Mg K , Mg K

1.75 6106. Si K , Si K

3.70 743. Ca K , Ca K

4.05 74. Sce K 4, Sce K 4, CaK , CakK

€. 40 S524. Fe K , Fe K

7.07 68. Fe K , Fe K
Quantex?

0.160 Range= 10.230 keV 10.230
. Integral 0 = 21020



27-Dec~1991 16:44:44

Execution time = 6 seconds

2r965, SW~-8-4,A, 0F, Fit
Vert= 200 counts

Energy Counts
1.08 112. Na
In
1.26 775. Mg
1.75 2945, Si
3.69 295. Ca
6.41 625, Fe

Quantex?
0.160 Range=

Disp=
X-Ray

K
L

K

K

K

10.

Freset= O0Off
Elapsed= 26 secs
lLines

Ma K 4, Ma K 4, Zn L 4, Zn L ,
n L

Mg K , Mg K
Si K

Ca K

230 keV 10.230
Integral 0 = 13850



27-Dec-19391 16:54:17 22965, 5W~-8-4,A,12,FM

ENERGY COUNTS X-RAY LINES
1.02 109. Na KA1, Na KAd, Ma KB1l, Zn LA1, Zn LAZ2, Zn LEBE1,
Zn LG1
1.27 2373. Mg KA1, Mg KA2, Mg KE1
1.75 8e27. Si KA1, Si KA2
3.34 368. K KAl, K KA2
3.71 786. Ca KAl, Ca KA2
4.10 4. Sc KA1, Sc KAR2
6.41 1387. Fe KAl, Fe KA2

7.07 220. Fe KBl, Fe KE3



EMERGY

27-Dec=1991 16:57:36 22965, 5W-8-4,A,13,FM

COUNTS X-RAY LINES

i22. Fe LAl, Co LAl, Fe LA2, Co LA2, Fe LER1, Fe LG1
1087. Mg KA1, Mg KA2, Mg KE1
4098. Si KAl, Si KA2
95. K KAl, K KA2
1030. Ca KAl, Ca KAR
93. | Ca KB1, Ca KE3
405. Fe KR1l, Fe KAZ2

128. Fe KE1, Fe KE3

27-Dec-1391 17:04:35

Execution time = 7 seconds
22965,5W-8-4,R,14,FN Freset= Off
Vert= 900 counts Disp=.1 ' Elapsed= 34 secs
Energy Counts X-Ray Lines
1.26 1502. Mg K , Mg K , Mg K
1.75 S5193. 8i K. , 81 K
3.33 144, K K 4 K K
3.70 326. Ca K 4, CalkK
4.03 38. Ca K , CakK
€. 40 443. Fe K , Fe K
7.05 91. Fe K 4, Fe K
Quantex)
0.160 Range= 10.230 keV 10.230
Integral 0 = 22791



27-Dec~-1991 17:14:25

Execution time = 7 seconds
22965, 8W-8-4,Aa,18,FM Freset=
Verts= 500 counts Digp= 1 Elapsed=
Energy Counts X-Ray Lines
1.27 1627. Mg K , Mg K 4, Mg K
1.79 Y446, St K , S8i K
3.3 152, K K 4 K K
3.71 84n9. Ca kK , CakK
6. 42 684. Fe K , Fe K
7.03 76. Fe K , Fe K

Quantex> .
0.160 Range= 10.230 keV
Integral O

27-Dec-1991 17:31:10

Execution time = 7 seconds
22965, SW-8-4,A, ¢, Fi Presets=
Verts= 500 counts Disp= 1 ' Elapsed=
Energy Counts X-Ray Lines
1.02 324. Na K 4y NaK 4, Ma K , ZIn L ,
Zn L 4, Zn L
1.25 i1281. Mg K , Mg K , Mg K
1.75 7231. Si K , 8i K
4,95 126. V K , ¢V K
6.41 2458. Fe K , Fe K
7.07 330. Fe K , Fe K

Quantex)
0.160 Range= 10.230 keV
Integral O

26 secs

26 secs



27-Dec-1991 17:35:08

Execution time = 6 seconds
22965, 8W-8~4,A,28,FM FPreset= Off
Vert:= 200 counts Disp= 1 Elapsed= 26 secs
Evergy Counts X-Ray Lines
1.26 498. Mg K , Mg K , Mg K
1.74 1673. 8i K , 81 K
3.70 252. Ca K , Ca K
6.40 23%. Fe K , Fe K

Quantex)
0.160 Range= 10.230 keV 10.230
Integral 0 = 84109
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17-Dec-1991 08

155:50

Execution time é seconds
22365, 4, B, H02,RS .
Vert= 200 counts Disp= 1

Energy Counts X-Ray Lines

0.52 713. 0O K , 0 K
vV L
1.25 498. Mg K , Mg K
1.75 1374. S1i K , 8i K
3.69 175. Ca K , Ca K
E’l 40 173- Fe K [ ] FE '/\
Quantex?
0.160 Range= 10.230 hkeV
17-Dec—-1991 08:58:13
Execution time = 6 seconds
22965, 4,B,H03,RS _
Vert= 200 counts Disp= 1
Energy Counts X-Ray l.ines
1.74 124, Si K , S8i K
Quantex)
0.160 Ranpe= 10.230 hkeV

Freset:=
Elapsed=

Integral 8

FPreset=
Elapsed=

Integral 8

Ooff

Off

28

10.230

34

10.230

sSecs

232

Secs



17-Dec-19391 039:04:58

Execution time = S
22965, 4, kK, H04, RS
Vert= 200 counts
Energy Counts
0.52 290.
1.26 215. Mg
1.75 &02. 51
3.69 108. Ca
€. 41 Se. Fe
Quantex?
0.160 Range=

K

K

K

K

seconds
: Freset=
Disp= 1 Elapsed=
X-Ray Lines :

y Mg K, Mg K
« 8Si K
sy Ca K
s Fe K
T 10.230 keV

‘Integral 8 =

off

20 secs

0 K ,,0 K ,v L ,Vv L ,V L ,
Vv oL

10.230

37



17-Dec-1991 09:10:09 22965, 4, B, 07, RS

ENERGY COUNTS X-RAY LLINES
0.352 6£47. 0 KA1, O KRB, V LAL, ¥V LA2, V LE1, V LG1
1.03 25. Na KAl, Na KA2, Na KRERi, Zn LAl, Zn LA2, Zn LK1,
Zn LG1
1.26 214, Mg KA1, Mg KR2, Mg KE1
1.74 1385.  Si KAl, Si KA?2
3.70 S514. Ca KA1, Ca KAR
€.41 441 . Fe KA1, Fe KAZ
17~-Dec-1991 09:15:25
Execution time = 7 seconds
22965,4,B,H#10,RS . Preset= (Off
Vert= 200 counts Disp= 1 Elapsed= 28 secs
Energy Counts X-Ray Lines . '
0.92 €S2, 0O K ,0 K ,V L ,V L ,V L ,
v L
1.26 455. Mg K , Mg K , Mg K
1,74 1411, Si K , S5i K
3.28 S7. K K 4 K K
3.70 244, Ca K 4, Ca K
4.03 S1. Ca K , CakK
&.41 177. Fe K , Fe K
Quantex>
0.160 Range= 10.230 keV 10.230

Integral 8 = 348



17-Dec~-1991 09:19:4%

Execution time = S seconds
2296%,4,H,#11,RS Freset=
Vert= 200 counts Disp= 1 Elapsed=
Energy Counts X~Ray l.ines
0.582 292. 0O K L, 0 K ,V L ,V L |,
vV L
1.26 137. Mg K , Mg K , Mg K
1.75 620. 8i K , 8i K
6.41 173. Fe K , Fe K
Quantex?
0.160 Range= 10.230 LeV

Integral 8
17-Dec-1991 03:24:02

Execution time = 8 seconds '
2R2965,4,H,H13,RS Preset=
Vert= 200 counts Disp= 1 Elapsed=

Enerqy Counts X-Ray Lines

0.582 s62. 0 K , 0 K , VU L ,V L ,

V L

1.26 393. Mg K 4, Mg K , Plg K

1.74 1095. Si K , 8i K

3.69 220. Ca K , Ca K

€&.39 77. Fe K , Fe K
Quantex? :

0,160 Range= 10.230 keV

Integral 8

Off
21 secs
v L,
10.230
= 399
Qff :
31 secs
10.230
= 411



17-Dec-1991 09:26:50
Execution time = 7
22965,4,H,H14,RS
Vert= $00 counts
Energy Counts

0.52 €78. 0

Vv

1.25 496. Mg
1.74  1586.  6i
3.70 333. Ca
6.41 133. Fe

Quantex?

0.160 Range=

17-Dec~13391 09:29:26

Execution time = ()
22965,4,B, H15,RS

Vert= 900 counts
Energy Counts
0.51 366. 8]

v
1.295 258. Mg
1.74 553, Si
3.71 80. Ca
€.40 73. Fe

Quantex?

0.160 Range=

seconds

Freset= O0Off:

Digp= 1 Elapsed= 28 secs

X~Ray Lines

K 0 K ,V L ,V L ,v L ,
L

K 4 Mg K , Mg K
K 4, 8i K
K 4 Ca K
K 4 Fe K

10.230 keV 10.230
Integral 8 = 418
seconds
Freset= (0Off
Disp= 1 Elapsed= 20 secs

X-Ray Lines

K 40 K 4,V L ,V L ,V L ,
L

Mg K

K Mg K
K , Si K
K 4 Ca K
K , Fe K

10.230 keV

[i]
-
'—h
1]

Integral 8



17-Dec-1991 09:36:56
Execution time = (3
22965,4,8, H16,RS
Vert= 500 counts
Energy Counts

0.51 1128. 0

vV

1.26 138€. Mg
1.49 91. Al
1.74l 1739. Si
2.64 55. Cl
€.40 115, Fe

Quantex?

0.160 Range=

17-Dec-1931 09:38:57
Execution time = &
227965,4,H,H17,RS

Vert= $00 counts
Energy Counts
0.51 462. 0

v
1.29 227. Mg
1.74 878. Si
€.40 13¢. Fe

Quantex)

0.160 Range=

seconds

Freset= Qff

Disp= 1 Elapsed= 18 secs

X-Ray Lines

K , Mg K , Mg K
K , Al K
K , Si K
K , €1 K
K , Fe K

10.230 keV 10.230
Integral 8 = 368
seconds
Preset= 0Off
Disp= 1 Elapsed=

X=Ray Lines

K ,0 K ,V L ,V L ,V L ,
L R

K , Mg K , Mg K
K 4y 8i K
K 4 Fe K

10.230
127

10.230 hkeV
Integral 8 =

29 gecs T
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18-Dec-1991 15:21:00

Execution time = & seconds

22965,4,1-D,01,F .M.

Vert= 100 counts Disp= 1
Energy Counts X~-Ray Lines
1.27 80. Mg K , Mg K ,
1.73 324, 8i K , 8i K
6. 40 S8. Fe K , Fe K

Quantex)

0.000 Range= 10.230 hkeV

18-Dec-1991 15:23:03

Execution time = 6 seconds

22965’ 4, l_D, 02’ F- N-

Vert= 200 counts Disp= 1
Energy Counts X-Ray Lines
1.26 279. Mg K , Mg K-,
1.75 1151, 8i K 4 Si K
3.70 190. Ca K , Ca K
6&.40 209. Fe K , Fe K

Quantex?

0.000 Range= 10.230 keV

Freset=
Elapsed=
Mg K
Integral 0
Freset=
Elapsed=
Mg K

Integral O

Off

10.

off

10.

13 secs

110
3175

32 secs

iio0
83597



18-Dec-1991 15:28:38

Execution time = 6 seconds
22965, 4,1-D,03,F. M. Preset= OQOff
Vert= 200 counts Disp= 1 Elapsed= 27 secs
Energy Counts X-Ray Lines
1.28 493. Mg K , Mg K 4 Mg K
1.77 17835, Si K , 8i K
3.72 a272. Ca K 4, Ca K
6.42 262. Fe K , Fe K
Quantex)
0.000 Range= 10.230 keV 10.110
Integral 0 = 12140
18-Dec-1991 15:31:43
Execution time = 7 seconds
22965,44,1-D,04,F.N. ~ Preset= Off
Vert= 200 counts Disp= 1 ' Elapsed= 28 secs
Energy Counts X-Ray lLines
1.28 2848. Mg K , Mg K , Mp K
1.76 1416. Si K-, Si K
3. 34 77. K K 4 K K
3.71 144. Ca K , Ca K
€. 42 259, Fe K , Fe K
Quantex)
0.000 Range= 10.230 keV 10.110

Integral 0 = 11718



18~-Dec—-1991 15:38:27

Execution time = & seconds
22965,4,1-D,05,F. M. Preset= Off
Vert= 200 counts Disp= 1 Elapsed= 34 secs
Energy Counts X-Ray Lines
1.27 269. Mg K , Mg K 4, Mg K
1.76 1055, Si K , Si K
3.72 200. Ca K , Ca K
6. 40 164. Fe K , Fe K
Quantex)
0.000 Range= 10.230 keV ) 10.110
Integral 0 = 9889 -
18-Dec—-1991 16:07:10
Execution time = 6 seconds
22965,4,1-D,12,F. M. Freset= Off
Vert= 200 counts Disp= 1 ' Elapsed= 36 secs
Energy Counts X~-Ray Lines
1.27 324. Mg K 4 Mg K 4 FMg K
1.75 1368. Si K , 8i K
3.71 173. Ca K 4, Ca K
6.40 242. Fe K , Fe K
Quantex)
0.000 Range= 10.230 keV 10.110

Integral 0 = 9128



18-Dec-1991 16:23:01

Execution time = & seconds )
22965,4,1~-D,17,F.M. Preset= O0Off
Vert= 500 counts Disp= 1 Elapseds= 28 secs
Energy Counts X-Ray Lines
1.26 124%5. Mg K , Mg K , Mg K
1.75 4690. Si K -, Si K
3.33 a238. K K 4 K K
3.71 583. Ca K , Ca K
€. 42 459, Fe K 4, Fe K
Quantex)
0.000 Range= 10.230 hkeV 10.110

Integral 0 = 19672



TABLE

™ .
CM -
co .
cqQ .
M -
Q-
N -
TABLE

UF .
AD .
AX .
ADX -
AQ .
AL -
A -
AZQ -
Az -
Azg -

NAM -

3'

PN

CLASSIFICATION OF FIBERS WITH TUBULAR MORPHOLOGY

Tubular Morphology not sufficiently characteristic
for classification as chrysotile

Characteristic Chrysotile Morphology
Chrysotile SAED pattern
Chrysotile composition by Quantitative EDXA

Chrysotile Morphology and composition by

-Quantitative EDXA

Chrysotile SASD pattern and composition by
Quantitative EDXA

Non-Asbestos Mineral

CLASSI?ICATION OF FIBERS WITHOUT TUBULAR MORPHOLOGY
Unidentified Fiber

Amphibole by random orfentation SAED ‘shows layer
pattern of 0,53 nm spacing)

Amphibole by qualitative EDXA. Spectrum has elemental
components consistent with amphibole

Amphibole by random orientaticn SAED and Qualitative
DXA

Amphibole by Quantitative EDXA
Amphibole by one Zone Axis SAED

AgggiboIe by random orientation SAED and Quantitative
E

Amphibole by one Zone Axis SAED pattern and Quantitative
EDXA

Amphibole by two Zone Axis SAED patterns with consistent
inter-axial angle

Amphibole by two Zone Axis SAED patterns, consistent
inter-sxial angle and Quantitative EDXA

Non-Asbestos Mineral



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 22965 Client SCHAFER & ASSOC.

Sample No. SW-5-4

Date 12/20/91

Total Asbestos Fibers ' 1.5 MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 1.5 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length {amphibole) 0.6 MFL
Mass (Chrysotile) _ ‘BDL pg/L
Mass (amphibole) 8.8 ' pg/L
More/Less than 5 Chrysotile

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample LESS

Poisson 95% Confidence Interval ' 0510 3.5 MFL.
Detection Limit 0.3 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

- Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP

0 0 0 1 1 | 3
Particle Width - Microns
O - .04 .05 - .09 g - .14 15 - .19 2 - .24 .25 & UP
0 0 0 2 0 3
Aspect Ratio L/'W
0 -99 10 - 19.9 20 - 29.9 " 30 - 39.9 40 - 49.9 50 & UP
1 3 0 0 0 1

3/ EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-0800
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20-Dec—-1991 09:37:23

Execution time =
22965, 5-4,A, HO1, RS

6 seconds

Vert= 200 counts
Evergy Counts
1.27 S 129. Mg
1.75 650. Si
3.72 143. Ca
6.41 68. Fe

Quantex?

0.000 Range=

D

K

K

K

K

Freset= 0Off
isp= 1 Elapsed= 21 secs

X—-Ray Lines

y Mg K , Mg K
s Si K
s Ca K
s Fe K
- 10.230 keV 10.110

Infegral a 104



20~Dec—-1991 09:34:59 229653,5-4,A, H02,RS

ENERGY COUNTS X-RAY LINES
1.00 127. Na KA1, Na KA2, Zn LA1l, Zn LA2, Zn LE1, Zn LG1
2.01 526. F KAl, P KA2
2.31 184. S Kpl, 8 KAz
2.63 414, Cl KA1, C1 KA2
3.31 121. K KAl, K KA
3.69 371. Ca KA1, Ca KA2
S5.91 115, Mn KAl, HMn KA2

6.41 377. Fe KAl, Fe KAZ2
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*

7-Jan—-1992 14:49:35

Execution time = & seconds o
229685-%-4,H8.H01, SA Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 43 secs
Evergy Counts X~Ray Lines
1.26 1336. Mg K 4 Mg K L, Mg K
1.74 S021. Si K 4, 81 K
3.70  121%. Ca K , Ca K
4.03 139, Ca K 4 La K
6. 40 565. Fe K, Fe K

Quantex)
0.160 Range= 10.230 keV 10.230
Integral 0 = 23134
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20-Dec-1931 10:15:22

Execution time = 7 seconds
22965,5—4,§ZH01,RS Freset= OQOff
Vert= 200 counts Disp= 1 Elapsed= 19 secs
Evergy Counts X-Ray Lines
1.285 850. Mg K , Mg K , Mg K
1.75 2846. i K , 81 K
3.33 70. K K , K K
3.70 S02. Ca ¥ , CakK
4.02 S50. Ca K 4 Ca K
6.42 250. Fe K , Fe K
7.093 Se. Fe K , Fe K
Quantex>
0.000 Range= . 10.230 keV 10.110
_ Integral 8 = 389
20-Dec-1991 10:19:54
Execution time = 7 seconds
22965,5~4,8,H02,RS Freset= Off
Vert= 200 counts Disp= 1 Elapseds= 31 secs
Energy Counts X-Ray Lines
1.26 256. Mg K , Mg K , Mg K
1.76 855. gi K , Si K
3.70 133. Ca K , Ca K
6.40 151. Fe K , Fe K
Quantex)
0.000 Range= 10.230 keV 10.1190

Integral 8 122



20-Dec-1991 10:30:10

Execution time = €& seconds
22965,5-4,C,H#03, RS Fregset= Off
Vert:s= 200 counts Disp= 1 Elapsed= 19 secs
Eviergy Counts X-Ray Lines
1.27 614. Mg K , Mg K , Mg K
1.73 18935, i K , 8i K
3.70 350. Ca K , Cak
6. 41 161. Fe K , Fe K
Quantex)
0.000 Range= 10.230 keV 10.110
: Integral 8 = 236
20-Dec-1991 10:34:09
Execution time = & seconds
2296%,5-4,C,H04,KRS Preset= Off
Vert= 200 counts Qisp= 1 Elapsed= 24 secs
Evergy Counts X-Ray Lines '
1.25 131. Mg K , Mg K , Mg K
1.75 470. Si K s Si K
3.71 88. CaK , CakK
Quantex?
0.000 Range= 10.230 keV 10.110
Integral 8 = €4



" Execution time =

20-Dec~1991 10:48:21

6 seconds

22965,5-4,C,H05,RS PFreset=
Vert:= 200 counts Disp= 1 Elapsed=

Enerpgy Counts X~-Ray Lines

1.26 105. Mg K 4, Mg K , Mg K

1.75 487. i K 4, 8i K

6. 42 153. Fe K  Fe K
Quantex)

0.000 Range= 10.230 keV

Integral 8

Off
34 secs

10.110
= &8



‘
\

TABLE 3. CLASSIFICATION OF FIBERS WITH TUBULAR MORPHOLOGY

m -
CH -
co -
Cq -
cMQ -
coQ -
NAM .

TABLE
UF .
AD -
AY, -
ADX -
AQ -
AL - -
ADQ -
AZQ -
AZZ -
AZ1Q -

NAM -

Tubular Morphology not sufficiently characteristic
for classification as chrysotile

Charactaristic Chrysotile Morphology
Chrysotile SAED pattern
Chrysotile composition by Quantitative EDXA

Chrysotile Morphology and composition by
Quantitative EDXA

Chrysotile SASD pattern and composition by
Quantitative EDXA

Non-Asbestos Mineral

CLASSIFICATION OF FIBERS WITHOUT TUBULAR MORPHOLOGY
Unidentified Fiber

Amphibole by random orientation SAED ‘shows layer
pattern of 0.53 nm spacing)

Amphibole by qua1itaiivg €OXA. Spectrum has elemental
components consistent with amphibole

émphfbo]e by random orientaticn SAZD and Qualitative
DXA

Amphibole by Quantstative EDXA
Amphibole by ‘oane Zone Axis SAED

Qgphibole by random orientation SAED and Quantitative
XA

émphibole by one Zone Axis SAED pattern and Quantitative
DXA

Amphibole by two Zone Axis SAED patterns with consistent
inter-axial angle

Amphibole by two Zone Axis SAED patterns, consistent
inter-sxial angle and Quantitative EDXA

Non-Asbestos Mineral



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 22965 Client SCHAFER & ASSOC.

Sample No. SW-6-4

Date 1/7/92

Total Asbestos Fibers 27 MFL
Chrysotile Fibers ‘BDL MFL
Amphibole Fibers 27 MFL
> 5 Micron length (chrysotile) ‘BDL MFL
> 5 Micron length (amphibole) 5.1 MFL
Mass (Chrysotile) ___*BDL png/L
Mass (amphibole) 52 pg/L
More/Less than § Chrysotile

Fibers in Sample . LESS

More/Less than 5 Amphibole

Fibers in Sample MORE

Poisson 95% Confidence Interval : 20 to 36 MFL
Detection Limit 0.6 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP
0 3 8 1 4 32
Particle Width - Microns
O -.04 .05 - .09 .1 - .14 .15 - .19 2 - .24 .25 & UP
0 2 11 6 7 22

Aspect Ratio L/W
0 - 99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
21 12 5 7 1 : 2

=00 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-0800
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3~Jan-1992 08:03:31

Execution time = 6 seconds
22965,6,R,H0), RS Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 21 secs
Energy Counts X~Ray l.ines
1.27 S07. Mg K 4, Mg K , Mg K
1.74 1942. Si K , Si K
3.69 456. Ca K , Ca K
4.00 &l. Ca kK , Ca K
6.38 i112. Fe K 4, Fe K

Quantex) ) :
0.160 Range= 10.230 keV 10.230

Integral 0 = 9926
3=-Jan—1992 08:06:35
Execution time = 6 seconds
22965,6,R, HO03,RS - ' Freset= (Off
Vert= 200 counts Disp= 1 Elapsed= 36 secs
Energy Counts X-Ray Lines
1.26 111. Mg K , Mg K , Mg K
1.73 432. Si K 4, Si K
3.69 97. Ca K , Ca K
&.38 100, Fe K , Fe K

Quantex?
O.160 Range= 10.230 keV 10.230
Inteqgral O 8313



3-Jan-1992 08:08:22

Execution time = 8 seconds
22969,6,A,#H04,RS Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 20 secs
Evergy Counts X-Ray Lines
1.24 459, Mg K , Mg K
1.74 1823. i K , 8i K
3.69 479, Ca K , Ca K
€. 40 238. Fe K , Fe K

Quantex)

0.160 Ranpes 10.230 keV 10.230
Integral 0 = 9853
3-Jan—-1992 08:09:26
Execution time = & seconds
2296%5,6,R, HOL, RS Freset= Off
Verts= 200 counts Disp= 1 Elapsed= 19 secs
Energy Counts X-Ray Lines
1.25 335. Mg K 4 Mg K , Mg K
1.74 1274. Si K , 81 K
3.69 213. Ca K , Ca K

Quantex?
0.160 Range= 10.230 keV X 10.230
Integral 0 = 7653



3-Jan~-1932 08:10:26

Execution time = & seconds _
22965,6,R,HO,RS Freset= O0Off
Vert= 200 counts Disp= 1 Elapsed= 22 secs
Energy Counts X-Ray l-ines
1.285 239. Mg K , Mg K , rg K
1.74 98¢6. 1 K , 81 K
3.68 157. Ca K 4, Ca K
&.39 1599, Fe K , Fe K

RFuantex?

0.160 Range= -10.230 keV ' 10.230
integral 0 = 7233
3-Jan—-1992 08:11:45 ' )

Execution time = 6 seconds
R2R965,6,A, HO7, RS o Freset= Off
Vert= 200 counts Disp= 1 Elapsecds= 26 secs

Energy Counts X-Ray Lines

1.25 318. Mg K , Mg K , Mg K

1.73 1116. Si K , 8i K

3.70 226. Ca K , Ca K

&.39 157. Fe K , Fe K

Quantex?
0.160 Range= 10.230 keV 10.230
Integral O = 8693



3-Jan—-1932 08:14:57

Execution time = 6 seconds
2296%5,6,RA, #H08,RS Freset= off
Vert= 200 counts Disp= 1 . Elapsed= 27 secs
Evnergy Counts X-Ray Lines
1.27 168. Mg K , Mg K , Mg K
1.73 850. Si K , Si K
" 3.69 73. Ca kK , CaK
6.41 177. Fe K 4, Fe K

Quantex) )
0.160 Range= 10.230 hkeV 10.230

Integral 0 = - 7900
3-Jan-1992 08:16:06 '

Execution time = 7 seconds
22965,6,R, H03, RS . Fregset= Qff
Vert= 200 counts Disp= 1 Elapsed= 33 secs

Energy Counts X-Ray Lines

1.26 63. Mg K , Mg K , Mg K

1.74 320. Si K , 8i K

€. 44 59. Fe K

Quantex>
0.160 Range= 10.230 keV 10.8230
. Integral p = 7414



3-Jan—-1992 08:28:58

Execution time = 6 seconds
22765,6,A, #11,RS Freset= Off
Vert= 200 counts Disp= 1 Elapsed=
Energy Counts X-Ray Lines
1.26 559, Mmg K 4, Mg K , Mg K-
1.74 1914. 8i K 4, 81 K
3.69 440. Ca K , Ca K
6.42 30. Fe K , Fe K
Quantex)
0.160 Range= ~10.230 keV 10.
Integral 0 =
3-Jan—-1992 08:35:30
Execution time = 7 seconds
22965,6,A, H14,RS . Freset= Off
Vert= 500 counts Disp= 1 Elapsed=
Energy Counts X-Ray Lines
1.85 1220. Mg K , Mg K , Mg K
1.74 4173. 8i K , 8i K
3.30 103. KW K , K K
3.69 926. Ca K , CakK
4,05 134. Se K , Sc K , CakK , Ca K
6. 40 469. Fe K , Fe K
Quantex)
0.160 Range= 10.230 keV 10.
Integral 0 =

26 secs

230
10947

20 secs

230
21604



3~-Jan—-1992 08:38:47

Execution time = 6 seconds
22965,6,R,H16,RS P Freset= 0Off
Vert= 900 counts Disp= 1 | : Elapseds= 24 secs
Energy Counts X-Ray lLines ,
0.99 119. In L 4, ZIn L 4, Zn L
1.25 2102. Mg K 4, Mg K , Mg K
1.74 8007. Si K , Si K
3.31 379. K K , K K
3.63 1008. Ca K , Ca K
4.03 83. Ca K , Ca K
6. 40 867. Fe K , Fe K
Quantex) 117. Fe K 4, Fe K .
0.160 Range= 10.230 keV 10.230
Integral 0 = 36314
3~Jan-1992 09:09:34
Execution time = 7 seconds
22965,6,A, H21,RS : Freset= O0Off :
Vert= 500 counts Disp= | , Elapsed= 20 secs
Energy Counts X-Ray Lines .
1.85 1363. Mg K 4 Mg K , Mg K
1.74 5881. Si K , Si K
.3.30 316. K K 4, K K
3.70 901. Ca K , CaK
€.40 1335. Fe K 4, Fe K
7.04 176. Fe K , Fe K

Quantex?
0.160 Range= 10.230 keV 10.230
Integral 0 = 24649



3-Jan-1992 09:11:53

Execution time = 8 seconds

22965,6,A, HEB/,R'S

Vert= 200 counts Disp= 1
Evergy Counts X-Ray lL.ines
1.85 277. Mg KW , Mg K
1.73 871. i K , 8i K
3.31 36. K K , K K
3.70 235. Ca K , Ca K
€.37 120. Fe K , Fe K

Quantex)

0.1€0 Range= 10.230 keV

Freset= Off
Elapsed= 22 secs

Mg K

10.230
Integral 0 = 8839
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7-Jan—-1992 13:57:32
Execution time =
229685 -6-4, K, #01, SR

Verts: 200 counts
Energy Counts
1.25 434, Mg
1.74 2213. Si
3.31 151, K
3.70 134, Ca
6. 40 467. Fe

Quantex? : e

0.160 Range=

7-Jan—=1992 14:00:20
Execution time = 7
2296%-6~4, R, H02, 5A

Vert= 200 counts
Energy Counts
1.25 357 Mo
1.74 1407. Si
3,67 185. Ca
6.38 182. Fe

.Quantexl_;mdw_,m”_ e

0.160 Range=

6 seconds

Freset= Off

Disp= 1 Elapsed= 90 secs
X-Ray Lines
K , Mg K 4 Mg K
K , 8i K
K 4+ K K
K 4, Ca K
K , Fe K
10.230 key ) 10. 230
Integral 0 = 16544
secoh&é e e e
o Freset= 0Off e
Disp= 1 Elapsed= 99 secs
X-Ray Lines
K. , Mg K , Mg K
K , 8i K
K , Ca K
K. s Fe K
10.230 KeV 10.230
Integral 0 = 14094



7-Jan—1992 14:07:06

Execution time = 7 seconds
22965-6-4,B,H03, SR . o Freset= 0Off
Vert:= 200 counts Disp= 1 Elapsed= €1 secs

Quantex) ID/7AU/TY

0.160 | Range= io.é36 keV 10.230
Integral 0 = 114852
7-Jan—-1992 14:07:18
Execution time = 6 seconds e .
22965-6-4,8, #03, BA e e . Preset= O0Off . .
Vert= 200 counts Disp= 1 Elapsed= 21 secs
Energy Counts X~Ray Lines
1.26 702. Mg K , Mg K , Mg K
1.74 2091. 1 K , 8i K
3.?0'_““m531. mCa-K ';'Ca'k“
6. 41 282. Fe K , Fe K
Quantex>.mf . - } L -
0.160 Range= 10.230 keV 10.8230
Integral 0 = 11852
7-Jan-1992 14:07:54
Execution time = 7 seconds . . .
2296%-6-4,B,#04, SA , . Preset= Off
Vert= 200 counts Disp= 1 Elapsed= 34 secs
Energy Counts X-Ray Lines
1.26 452. Mg K , Mg K, Mg K
1.74 1581. i K, 81 K -
3.69 401. Ca K , Ca K

6.41 209. Fe K 4, Fe K



=-Jan—-1992 14:09:11
Execution time =

2R965-6-4, R, H0S, SA Freset= QOff
Vert:s= 200 counts Disp= 1 Elapsed=
Enweryy Counts X-Rkay Lines
1.25 268. Mg K , Mg K , Mg K
1.73 1053, 51 K , 81 K
3.70 23%5. Ca K 4 Ca K
6.40 151. Fe K 4, Fe K
Quantex?> . . _ . .
0.160 Range= 10.230 keV _ 10.
Integral O =
7=Jan—1992 14:11:59 .
Execution time = 9 geconds } e oo e ereee e e e
22965-6~4,B, #06, 50 . Freset= Off
Verts= 200 counts Disp= 1 Elapseds=
Energy Counts X-Ray lL.ines
1.25 453. Mg K , Mg K , Mg K
1.73 1034. 8i K , 51 K
2.63  89. Cl K , ClK
3.67 3. Ca K , CaK
6. 38 60. Fe K , Fe K
Quantex)> . _ _ o
0.160 Range= 10.230 keV 10.
. Integral Q. =
7-Jan-1992 14:12:44 .. ;
Execution time = 6 seconds oo
22965-6-4,B, H07,5A Freset= Off
Vert= 200 counts Dis Elapsed=
Energy Countg ay Lines
1.25 Mg Kﬁ\?‘ﬂ9»5-L\fﬂ_5_‘___~____n_____
1.7 i K , 8i K .
3.33 118. K K , K K
3.69 432. Ca K , Ca K
4.51 75. Ti K . Ti K

7 seconds

J1 secs

230
9160

20 secs

230
10883

23 secs



Quantex)

0.160 | Range= 10.230 keV

7=Jan-1992 14:12:44. .

Execution time = & seconds

22965-6-4,B,H07,SA )

Vert= 200 counts Disp= 1
Energy Counts X~-Ray lLines
1.8%5 1163, Mg K 4 PMg K
1.74 4689,  Si K o, Si K
3.33  118. K K 4, K K
3.69 432. Ca K sy La K
4.51 75, Ti K 4, Ti K
6.39 423. Fe W 4 Fe K
7,07 76. Fe Kk , Fe K

Quantex>. ...

0.160 Range= 10.230 keV

B L P B Y Y R ]

Integral O

Freset:=

Elapsed= 23 secs

Integral Q

N



) L '_\\“‘\
__?"07 76. Fe K 9 Fe K T e ——
Quantex)- . )
0.160 Kange= 10.230 keV 10.230
. - Integral 0 = 19993
7-Jan—1992 14:15:19
Execution time = 8 seconds .
2296%5-6-4,8, #08,8A Freset= UOff
Vert= 200 counts Disp= 1 Elapsed= 31 secs
Energy Counts X-Ray (.ines
0.98 85. Imn L 4 Zn L
1.26 583. Mg K 4 Mg K, Mg K
1.73 2379, Si K , 8i K
3. 32 134. K K 4 K K
3.68 201. Ca K 4, Ca K
6. 41 379. Fe K , Fe K
.Guantexx-. . e )
0.160 KRange= 10.230 keV 10.230
. . Integral 0 = 17267
7-Jan—1992 14:17:125
Execution time = & seconds -
22965-6-4,R,H#09,96A Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 30 secs
tnergy Counts X-Ray Lines
1,85 7%5. Mg K , Mg K, Mg K
1.74 2801. 81 K , 8i K
3. 30 189. K K , K K
3.69 353. Ca K , CaK
€. 40 408, Fe K , Fe K
Quantex? . e .
0.160 Range= 10.230 keV 10.230
Integral O = 18095



7-Jan—1992 14:18:08
Execution time =
2296%-6-4,E,H10,5R

Verts= 200 counts
Energy Counts
1.25 464. Mg
1.74 1604. Si
3.30 90. K
3.70 231. Ca
6. 42 287. Fe

Quantex?

0.160 Range=

7-Jan—1992 14:18:55
Execution time = 7
22965-6~4,R,H11,5A

Vert= 200 counts
Energy Counts
1.25 420. Mg
1.74 1670. Si
3.89 78. K
3.71 186. Ca
6&.40 224. Fe

Quantex?

0.160 Range=

Disp=
X-Ray

K
K
K
K

K

8 seconds

Freset=
1 Elapsed=
Lines

K 4 Mp K

» Mg
s 51 K
s K K

. Ca K

. Fe K

10.230 hkeV _
Integral 0

seconds

Disp= 1
X-Ray Lines

K -

K

K .

K

K

Preset=
Elapsed=

sy S1i K
s K K
sy Ca K

s Fe K

10.230 keV
Inteqral O

Off

Off

33 secs

10.230
18411

34 secs

10.230
15640



Z=Jan—1992 14:24:27

Execution time = 7 seconds )
2BI65-6—4, B, #13, SA Freset= Off
Vert= £00 counts Disp= 1 Elapsed= 32 secs
Energy Counts X~-Ray lLines
1.26  6%4. Mg K , Mg K , Mg K
1.74 2129. i K 4, 81 K
3.71 355, Ca K , Ca K
.41 219, Fe K , Fe K

Guantex)-"

0.160  Kange=  10.230 keV 10.230
Integral 0 = 13164
7-Jan—-1992 14:29:295

Execution time = & seconds. . e
2296%5-6-4,B,H14,5A Preset= Off : S
Vert= 200 counts Disp= 1 Elapsed= 2% secs

Energy Counts X-Ray Lines

1.25 1034. FHg K , Mg K , Mg K

1.74 4222. Si K 4 81 K

3.31 B86. K K , K K

3.63 1038. Ca K , Ca K

4.03 125. Ca K , Ca K

6.41 463. fFe K , Fe K

"Guaﬁfaxku
0.160 Range= 10.230 hkeVv 10.230
Integral 0 = 19291



7-Jan—-1992 14:33:06

Execution time = 6 seconds
22969-6-4,B, 815, 5A Freset= Off
Verts: 200 counts Disp= 1 Elapsed= 22 secs
Energy Counts X~Ray Lines
1.25 899, Mg KW 4, Mg K , Mg K
1.74 3961. Si K , 81 K
2.63 77. Cl K , Cl K
3.70 380. Ca K , Cak
6.39 983. Fe K , Fe K
7.0%5 143, Fe K 4 Fe K
-buanfex;_ . . . — e .
0.160 Range= 10.230 keV 10.230
- . we. Integral 0 = 19120
7-Jan—-1992 14:33:58 .
Execution time = 6 seconds T .
2296%5-6-4, K, 816, 5A Freset= Uff
Vert= 200 counts _Disp=.1 Elapsed= 18 secs
Evergy Counts X-Ray Lines
1.25 451. Mg K , Mg K , Mg K
1.74 2263. Si K , Si K
3.69 209, Ca K, Ca K
4.0% 48. Sc K , Sc K , CakK , CakK
6.40  S@S. Fe K, Fe K
7.05 103. Fe K , Fe K

Quantex> . .
0.160 Range= 10.230 keV 10.230
Integral 0 = 13472



TEM ASBESTOS ANALYSIS
EMSLabNo.___ 2294(~
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30-Dec-1991 10:07:295

Execution time = 7 seconds
22965,6,C,H04,RS Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 20 secs
Evergy Counts X~-Ray Lines
1.285 128. fig K 4, Mg K , Mg K
1.44 a0. Al K , Al K
1.75 6€77. Si K , 8i K
2.63 118. Cl K , ClK
3.70 130. Ca K 4, Ca K
6. 42 71. Fe K , Fe K
Quantex? - '
0.160 Range= 10.230 keV 10.230
Integral 0 = 7796
30-Dec-1991 10:10:14
Execution time = 7 seconds
22965,6,C, H05,RS Preset= 0Off
Vert= 200 counts Disp= 1 ' Elapsed= 22 secs
Energy Counts X-Ray Lines
1.27 418. Mg K , Mg K , Mg K
1.75 1794a. Si K , 8i K
3.71 555. Ca K. 4, Ca K
6.43 143. Fe K , Fe K
Quantex)>
0.160 Range= 10.230 keV 10.230

Integral 0 = 9685



30~Dec-19391 10:13:09

Execution time = 7 seconds
22965,6,C,H06,RS ' _
Vert= 300 counts Disp= 1
Energy Counts X-Ray Lines
1.26 1708. Mg K 5, Mg K ,
1.75 5819. Si K , 8i K
2.65 79. CrF K , Cl K
3.33 112. K K 4 K K
3.71 1545. Ca K , Ca kK
4,03 132. Ca K , Ca K
6.42 $599. Fe K , Fe K
Quantex> 67. Fe K , Fe K
0.160 Range= 10.230 keV

Freset=
Elapsed=

Mg K

Integral O

=

off

20 secs

10.230
21624



EMERGY

COUNTS

49.

108.

ail.

98.

462.

30-Dec—-1991 10:17:36

Ca

Ca

KA1,
LE1,
LN

Kai,
Kai,
KA1,
KA1,
KA1,
KE1,
KA1,

KA1,

KEL, -

KA1,

u]
Cr

Mg

Ca

Ca

22965,6,C,H07,RS

X-~RAY LINES

Cr LA2,
Cr LG1

vV LA1,
LE3, V

Cr LA1,
LE4, V

vV LA2,
LG1,

KAz,
LE1, V

KA2, Mg KE1
KA2
KAg
KAaa
KA
KE3
KQE

KRz, KE3

V KEB1, V
KE3

KRg.



Quantex)
0.160 Ranges= 10.230 heV

30-Dec—-1391 10:33:12

Execution time = & seconds

22965,6,0,10,RS".

Vert= 200 counts Disp= 1
Energy Counts X-Ray lLines
1.26 See. Mg K , Mg K
1.75 2001. Si K 4, Bi K
3.70 21%. Ca K , Ca K
6.41 392. Fe K , Fe K

Quantex) .
0.160 Ranges= 10.230 kevVv

Integral O

Fresets=
Elapsed=

Mg K

Inteqgral O

0ff

10.230
4418

10.230
8305



30-Dec-1991 10:37:33

Execution time = & seconds

2296%5,6,C,11,R5%
Vert= 200 counts
Evergy Counts

1.26 466. Mg
1.74 1878. Si
3.32 110. K
3.70 150. Ca
6.40 299. . Fe
Quantex>
0.160 Range=

Freset= O0Off

Disp= 1 Elapsed= 26 secs

K

K

K

K

K

X-Ray lLines

s Mg K , Mg K
s 51 K
s K K
. Ca K

» Fe K

10.230 keV 10.230
Integral 0 = 7719

L3



30-Dec—-13991 12:53:240

Execution time = 7 seconds
22965,6,C,H13,KRS Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 26 secs
Energy Counts X-Ray Lines
1.25 339. Mg K , Mg K , Mg K
1.74 1303. Si K , 8i K
3.68 297. Ca K , CaK
6.39 6. Fe K , Fe K
Quantex?
0.160 Range= 10.230 keV 10.230
Integral 0 = €491
30-Dec-13991 12:55:13
Execution time = 6 seconds
22969,6,C,H14,RS Preset= Off
Vert= 200 counts Disp= 1 Elapsed= 29 secs
Energy Counts X~-Ray Lines
1.24 348. Mg K , Mg K
1.73 1278. St K , Si K
3.69 269. Ca K , Ca K
6.39 174. Fe K , Fe K
Ruantex)
0.160 Range= 10.230 keV 10.230

Integral O 7000



30~-Dec~1991 13:04:02

Execution time = 6 seconds
22965,6,C,H15,RS Freset= O0Off
Vert:= 200 counts Disp= 1 Elapsed= 29 secs
Energy Counts X-Ray Lines
1.26 $13. Mg K , Mg K 4, Mg K
1.74 1962. Si K , 81 K
3.69 509. Ca K , CakK
€. 40 178. Fe K , Fe K
Quantex)
0.160 Ranges= 10.230 keV 10.230
: Integral 0 = 9184
30-Dec-1991 13:11:10 ) -
Execution time = 7 seconds
22965,6,C,#17,RS Freset= Off
Vert:= 300 counts Disp= 1 Elapsed= 23 secs
Energy Counts X-Ray Lines
1.25 677. Mg K , Mg K , Mg K
1.74 2641. 8i K , 8i K
3.31 118. K K 4 K K
3.69 408. Ca K , Ca K
€.39 329. Fe K , Fe K
Quantex?
0.160 Range= 10.230 keV 10.230

Integral 0 = 10977



30-Dec-1991 13:16:37

Execution time = 7 seconds
22965,6,C, H1¢,RS Freset= Off
Vert= 300 counts Disp= 1 Elapsed= &4 secs

Evergy Counts X-Ray Lines

1.25 746. Mg K , Mg K , Mg K

1.74 2982. 51 K , 8i K

3.69 248. Ca K , Ca K

6.41 474, Fe K , Fe K
Quantex?

0.160 Range= 10.230 keV 10.230
Integral 0 = 14105

30-Dec—-1991 13:23:27
Execution time = 6 seconds
2296%5,6,C, H20,RS Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 20 secs

Energy Counts X~-Ray Lines

1.25 244, Mg K , Mg K , Mg K

1.75 1115. 81 K , 8i K

3.67 141, Ca K , CaK

6.39 292. Fe K , Fe K
Quantex?

0.160 Range= 10.230 keV 10.230

Integral 0 = U548



™
co
cQ
cMQ

c0Q

NAM

UF
AD

AX
ADX

AQ
A
ADQ

AZQ
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AZZQ

NAM

[}
\

TABLE 3, CLASSIFICATION OF FIBERS WITH TUBULAR MORPHOLOGY

TABLE 4.

Tubular Morphology not sufficiently characteristic
for classification as chrysotile

Characteristic Chrysotile Morphology
Chrysoti]e SAED pattern
Chrysotile composition by Quantitative EDXA

Chrysotile Morphology and composition by
Quantitative EDXA

Chrysotile SASD pattern and composition by
Quantitative EDXA

Non-Asbestos Mineral

CLASSIFICATION OF FIBERS WITHOUT TUBULAR MORPHOLOGY

Unidentified Fiber

Amphibole by random orientation SAED .‘shows layer
pattern of 0,53 nm spacing)

Amphibole by qualitative SDXA. Spectrum has elemental
components consistent wish amphibole

Amphibole by random orientaticn SAZD and Qualitative
EOXA

Amphibole by Quantitative EDXA
Amphibole by one Zone Axis SAED

égphibole by random orientation SAED and Quantitative
XA

émpRibo?e by one Zone Axis SAED pattern and Quantitative
OX

Amphibole by two Zone Axis SAED patterns with consistent
inter-axial angle

Amphibole by two Zone Axis SAED patterns, consistent
inter-éxial angle and Quantitative EDXA

Non-Asbestos Mineral



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 22965 Client SCHAFER & ASSOC.

Sample No. SW-7-4

Date 1/11/92

Total Asbestos Fibers 130 MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 130 MFL
> 5 Micron length (chrysotile) . ‘BOL MFL
> 5 Micron length (amphibole) 37 MFL
Mass (Chrysotile) *BDL pg/L
Mass (amphibole) 140 pg/L
More/Less than § Chrysotile :

Fibers in Sample ' LESS

More/Less than 5 Amphibole

Fibers in Sample MORE

Poisson 95% Confidence Interval ' 100 to 160 MFL
Detection Limit 1.5 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP
0 11 9 12 10 44
Particle Width - Microns
O-.04 .05 - .09 1 - .14 .15 - .19 2 - .24 .25 & UP
0 5 15 23 13 30

Aspect Ratio L/'W
0 -99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
29 24 18 7 1 7

2O EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91 105-2503 / 818-568-0800
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09-Jan~1992 12:24:15 82965—7—4,9,#01,s9

ENERGY COUNTS X-RAY LINES
0.52 872. 0 KRi, 0 KA2, V LAl, V LA2Z, V LE1l, V LG1
0.99 50. Zn LA1, Zn LA2, Zn LE1
1.26 530. Mg KR1, Mg KA2, My KE1L
1.49 4. Al KA1, Al KAR
1.75 1791. Si Kai, Si KA2
2.61 44, Cl KA1, Cl1 KAZ2
3.70 344, Ca KA1, Ca KAe
3.99 38. Ca KR1, Ca KE3
S5.84 29. Mn KA2 .
€.40 216, Fe KAl, Fe KA2

7.05  46. Fe KB1, Fe KE3



09-Jan-1992 12:28:17 2RI65-7-4,A, #HOZ, 5A

ENERGY COUNTS X-RAY LINES -

0.52 1260. 0 KA, O KA2, V LAl, V LA2, VU LEl, V LG1

1.02 105. HMa KA1, Ma KA2, Ma KE1l, Zn LAl, Zn Lné: Zn-Eﬁl,x.—
Zn LG1 )

1.26 836. Mg KA1, Mg KA2, Mg KE1

1.49 130. Al KA1, Al KA2

1.74  B510. Si KAl, Si KA2

2.62  97. Cl KA1, Cl KA2

3.30 83. K KA1, K KA2

3.70  318. Ca KA1, Ca KAZ

6.41 335. Fe KAt, Fe KAR2



09-Jan-1992 12:32:31 | 22965~7-4,A, H(IIJ?, SA

ENERGY COUNTS X-RAY LINES
0.51 1397. 0O KA1, O KA2, VY LA1, V LAE, ¥ LK1, V LG1
1.26 917. Mg KAl, Mg KA2, Mg KE1
1.74 2479.  Si KA1, S8i KAZ
3,31 104. K KALl, K KA2
3.69 490. Ca KA1, Ca KAZ
4.00 63. Ca KE1, Ca KE3

6. 42 221. Fe KAl, Fe KA2



09-Jan-1992 iB:BB:EO 2e965-7-4,A,H04,5A

ENERGY COUNTS X—~RAY LINES
0.52  1505. ©O KAi, 0 KA2, V LAl, VU LA2, V LK1, V LGi
1.26 955.  mg KAl, Mg KA2, Mg KB1
1.74 2849.  Si KALl, Si KAZ
3,382 98. K KAl, K KA2
3,70 $35.  Ca KAl, Ca KA

6. 40 252 Fe KALl, Fe KA2



ENERGY

6.41...

09-Jan—1992 12:34:1¢2

COUNTS
1421, O
926. Mg
104. Al
2666.  Si
116. K
477. Ca
s2. Ca
225. Fe
I-Jan—1932

KAl,
KAl,
KA,

KA1,

KA1,

KA1,
KE1,

KA1,

0

Fe

X-RAY LINES

22965-7-4, A, H05, SA

kA2, Vv LAL, V LtA2, V LRI, V LG1

KAa2, Mg KE1

Kae

KA2

Kkag

KA
KE3

KAz

12:36:13 .
7 seconds._ . ... .. o .._.

Execution. time =__ .
22965-7-4,A, #06, SA

Vert= .
0.9

1.2
_i.%

3.7

6.3

Quante

2. .975%. 0
Vv

6 310. Mg K
4 1161. Si K
0 209. Ca K
9  160. Fe K
9 2 .
0.480 Range=

200 counts
Energy Counts

.Preseé=.“0ff.-
Disp= 1 Elapsed=

X-Ray Lines

10.230 keV

s Mg K , Mg K
, Si K
s Ca K

, Fe K

Integral 0 =

27 secs

K.y 0 K , UV L , 0 L ,v L ,
L-

10.230

35348



9-Jan—-1992 12:37:10

ds

Execution time = 7 secon ot .
2296%~7-4,n, H07,SA Freset= 0Off
Vert= 200 counts Disp= 1 Elapsed= 34 secs
Energy Counts X-Ray Lines
0.52 802. o K 40 K 4V L ,V L 4,V L ,
vV L
1.26 416. Mg K , Mg K , Mg K
1.74 1414, i K , 8i K
3.71 a73. Cak , CakK
6.40 174. Fe K , Fe K
Quantex) .. . . - e o
0.480 Range= 10.230 keV 10.230
-.. Integral 0 = 73511
I-Jan-1992 12:33:09_ . -
Execution time = 6 seconds S U
22965-7-4,A,H08,5A Freset=. Off . o
Vert:= 200 counts Disp= 1 Elapsed= 29 secs
Evergy Counts X-Ray Lines
0.51 706, 0 K , 0 K.,V L , Y. L ,V L.,
v L
1.25  476. Mg K , Mg K , Mg K
1.75 1304. Si K , Si K
3.70  263. Ca kK , Ca Kk
G.41 177. Fe K , Fe K
Guanteg>1f;;,wN_wmwnn.u“u B, . .
0.480 Range= 10.230 keV 10.230
- Integral 0 = 6291
9-Jan—-1992 12:40:285 . .
Execution time = 7 secopnds e e e
22965~-7-4, " H09,5A. oD P Freget= 0Off .
Vert= 200 unts Digp= 1 e Elapsed= 38 secs
- . " T~ e . s
Energy Counts \\E_hax\L1ng
. - —_ .. [N - )\\\ N - e -
0.52 1004, 0 K , 0 K>y UL , VvV L , Vv L ,
v L RN
- . . Ve : ?.\S\\. R
1.02 226. Na K , Ma K 4, Na K , Znl-_y Zn L ,
/}H/L s Zn L
1.26  482. Mg Kk , Mg K , Mg K
1 VL N2 cs W s v



Quantexd. .. ... ... e e
0.480 Range= 10.230 keV
- . Integral 0 = €231

v I Tan=1992_121:40:25 . .

... Execution time = 7 seconds e et e e e e

. BRI6ES=7=4,A,R09,8AR . .. ... .. . ; Freset=  Qff . _ . .. ...

Vert= 200 counts Disp= 1 Elapsed= . 38 secs...
Energy Counts X=-Ray Lines . o

0.52 1004. . 0 K , 0 K ,V L ,v L v L ,
v oL
102 E226. Na K , Na K , NaK , ZnL ., ZnL .
: In L, Zn L

482. mg .K .....,..._mg . K , . mg. K

1.74 2071, 81 K , Si K

3.69 121. Ca K , CakK
Quantex> 328,  Fe K 3 F& K o oo o o
MO.ABQL"W_RangeamfleL230"Hevw.Mw“_"mmm.u.mm“w“wwlo.eao.“man




3. 34 ?7. K h , K h

3.69 121. Ca K , CakH
AQuantex? 3e8. Fe K , Fe K _ :
.0.480 Range=  10.230 keVy 10.230
Integral 0 = 3504
9-Fan—-1992 12:42:01
Execution time = 8 seconds . .
2296%5~7-4,A,H10,6A . _ Fregset= _Off
Vert= 200 counts Disp= 1 Elapsed= 26 secs
Energy Counts X-Ray Lines
0.352 687. O K ,0 K , VvV L ,V L .,V L ,
v L
1.26  489. Mg K , Mg K , Mg K
1.74 1237. S5i K , 8i K
3.70 335. CaK , Ca K
6.40 171. Fe K , Fe K
buanfemem;“mm”m"m. e - N L.
0.480 Range= 10.230 keV 10.230

—. Integral 0 = 7564



ENERGY

COUNTS

916.

68.

€32,

1835.

61.

4a7.

74.

2ed.

09-Jan-1992 12:45:34 PE965-7~4,A, H11,5A
X-KAY LINES

0 KAl, 0 HKAz2, V Lﬁl, V LA2, V LB1, V LG
Ma KAl, MNa KA2, Zn LA1l, Zn LA2, Zn LE1, Zn LGi
Mg KA1, My KA2, Mg KE1

8i KAl, Si KA2

K KAl, K KA2

Ca KA1, Ca KA2

Ca KER1, Ca KE3

Fe KA1, Fe KA2



EMERGY

COUNTS

3818.

363.

7489,
375.
a7e.
€98.

112.

09~-Jan=1992 12:54:38

Na
in

Mg
Al

Si

Fe

Fe

X-RAY

KAat,

Kal,
LG1

KAt,
KA1,
KAi,
KAt,
KAl,

KA1,

KE1,

BRIET-7-4 Q #an <

LINES

Ma

Mo
Al
si
K

Ca
Fe

Fe

KAz, YV LAL, V LA2, VU LEL, V LG1

KAg2, Na KBR1, Zn LALl, Zn LA2, Zn LK1,

KAz, Mg KE1
kAR
KAz
KA2
kA2
KRR

KE3 .



Guantex)

0. 480 Range=  10.230 keV 10.230
—. Integral ¢ = 16628
F-Jan-1992 12:59:26

Execution time = & seconds , . . .
22965~-7~-4,A, H13,5A- . Preset= Qff
Vert= %00 counts Disp= 1 Elapsed= 20 secs

Energy Counts X-Ray l.ines

1.26 681. Mg K o Mg K , Mg K

1.75 3095. Si K , Si K

3.69 13i. Ca kK , Ca K

G.41 670. Fe Kk , Fe K

7.08 95. Fe K , Fe K

Quantex?> . . S
0.480 Range= 10.230

110.230 kev :
Inteqral 0 = lee28



EMERGY

COUNTS

1108.

159,

09-Jan-1992 13:01:55

22965~7—4,n,§14,59

X-RAY LINES

Na

Sc
Fe

Fe

KAl,
Kat,
KAl,
KAl,
KA1,
KA1,
KA1,
KE1,
KAal,

KE1,

Na
Mg
Si
s

K

Ca
Se
Sc

Fe

Fe

KA2, Zn LA1l, Zn LA, Zn LE1, Zn LG1
KAag, Mg KEL

KAR

kA2

KA2

KA

KA2

KE3

kA2

KB3



09~-Jan-1992 13:03:12 228965-7-4,A, #15, SA

ENERGY COUNTS X~RAY LINES
0.60 222.  Cr LA1, Mn LAL, Cr LA, Mn LA2, Cr LE1, Mn LEL,
Cr LG1, Mn LN

0.99 72.  zn LAL, Zn LA2, Zn LK1

1.25 540. Mg KA1, Mg KA2, Mg KE1

1.7% 2603.  Si KA1, Si KAR2

2,28 462. S KAl, S KAZ2

3. 30 €3. . K KAl, K KA

3,78 141.  Ca KAl, Ca KAa

6.41  S84. - Fe KA1, Fe KA2

8.57 350. In KA2



09-Jan~1992 13:04:08 2RIES~7-4,A,H16, SA

EMERGY COUNTS X-RAY LINES

1.26 287. Mg KAl, Mg KA2, Mg KEI
1.75 1552.  Si KAl, Si KA

3.70 132, Ca KAl, Ca KA®

4.08 110.  Se KAl, Se KA2

6.41  320. Fe KAl, Fe KA2
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9-Jan—-1992 12:53:07
Execttion time =
22965~-7-4,R8,H01,RS

8 seconds

Vert= 500 counts Disp= 1
Energy Counts X~Ray l.ines
1.26 875. Mg K , Mg K
1.75 2971. 51 K , Si K
3.70 817. Ca K , Ca kK
4.02 135. Ca K , Ca K
6. 40 333. Fe K 4, Fe K
6. 96 42. Co K

Quéﬁfex} :

0.480 Ranpe= 10.230 keV

Freset= 0Off _

Elapsed=

Mp K

Integral 0 =

21 secs

10.230

13637



_Execution time =

~9=Jan=-1992 12:596:43
Execution time =
2296574, R, HO2, RS .. .. .
Vert= 900 counts
Energy Counts

7 seconds L S O
. Preset=.. Off. .
Elapsed=

Disp= 1 2% secs
X-Ray lL.ines

K L0 K L .L ’ v.._.L........’ UL ’

117. My Kk, Mg K,
Si K , Si K

Ca Kk , Cak

CRuantex ) o
0. 480 Range=

10.230 keV 10.230

. - : Integral 0 = 8819
9-Jan=1992 12:58:49 . .
6 secontds e e

— it . Presetm _Off. .. . -

22965 -7-4,B,H03,R8 . _ ... R
Elapsed= 20 secs .. . ..

Vert= 500 counts 'Dispﬁ.l
Energy Counts X-Ray Lines
681. Mg K 4, Mp K , Mgk

3095.
i3,

670.

9.

8i K , 8i K

Ca .K .

Fe K

}.e ...K

s Ca k.

s Fe K

» Fe K



 geJan-1992 13:09:14

9-Jan-1992.13:10:23 ..

Execution time = 7 e et e e e e e
22965 -7=4, R, HO09, RS . .. . Freset= Off
Vert= 200 counts Disp
9-Jan-1992 13:10:39  _ _
Execution time = .7 seconds o
22365~-7-4,B,H05,RS Preset= Off . ..
Vert= . _ _ 200_counts._ . Disp=.1 Elapsed= 1% secs
Energy Counts X-Ray Lines
1.23 134. Mg K , Mg K
1.74 868. Si K , Si K
2.64 &5. ClK , Cl KX
3.31 46. K _K s K K
3.69 80. CakK , CakK
6. 39 198. Fe K , Fe K
7.07 57. Fe K , Fe K

_Execution time = & seconds
22965-7-4,B,H04,RS Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 19 secs
Energy Counts X-Ray Lines
1.02 72. Na K , MaK , NaK , ZnbL , Zn L ,
In L 4, ZIn L
1.27 367. Mg K , Mg K , Mg K
1.76 1830. Si K , Si K
2.66 131. Cl K , ClK
3.33 108. K K , K K-
3.73 101, Ca K
6.43 '391. Fe K , Fe K'
Quantex» .. .._ S . .
0.480 Range= 10.230 hkeV 10.230
Integral 0 = 11661

seconds



0.480 Kange= 10.230 kev
.9—Jan—1998 13;f3:bé> -
Execution time = & seconds
22965-7-4,H,HO7, RS
Vert= 200 counts Disp= 1

Evergy Counts X~-Ray Lines

1.27 332. Mg K , Mg K 4, Mg

1,75 1519.  Si K, Si K

2.69 €0. CF K , Cl K

3.34 5. K K o, K K

3.70 214. Ca K , Ca K

6.40 240. Fe K , Fe K
Quantex) L _ o

0.480 Ranpge= 10.230 hkeV

9-Jan~-1992 13:14:51 .

Execution time_=_ . . 6 seconds

9-Jan—-1992 13:15:00
Execution time =
22965-7-4,H,H08,RS

Vert=.. . 200 counts Disp= 1 .
Energy Counts X-Ray Lines
1.25 240. Mg K , Mg K , Mg
1.75 954, Si K , Si K
3.70 167. Ca K , Ca K
6.41 130. Fe K , Fe K
Quantex) . e .
0. 480 Range= 10.230 keV

& seconds. .

. Integral O =

10.230
Integral 0 = 8105
~WARNING-
Présetﬁn Uff o
Elapsed= 18 secs
K
) 10.230
Integral 0 = 8869
I é;é-”bf¥"'
Preéet¥.'0ff . .
Elapsed= 18 secs
K
10.230
7024



FI-Jan~-1992 13:16:08

Execution time = 8 seconds .
22965-7-4,B,H09, RS Freset= 0Off
Vert= 200 counts . Disp= 1. Elapsed= 31 secs
Energy Counts X-Ray Lines
1.26 341. Mg K 4, Mg K , Mg K
1.75 1238. 8i K 4, 61 K
3.71 1913. Ca K , Ca K
E.42 183. Fe K , Fe K

Quantex> ) [

0.480 Range= 10.230 keV : 10.230

. . —- Integral 0 = 12005
I-Jan-1992 13:17:47 . . ... ..

Execution time = & seconds et e it s e e+ re e

22965-7-4,B,H#10,RS . . Preset=. Qff Cee

Vert= 200 counts Disp= 1 Elapsed= 24 secs

Energy Counts X-Ray lLines

1.26  214. Mg K , Mg K , Mg K
1.75 790. Si K , 8i K
3.70 208, Ca K , Ca K

6.42 121. Fe K , Fe K

Guantexf-m e
0.480 Range= 10.230 keV 10.230

Integral 0 = 7340



I~-TJan-1992 13:53:58
Execution time =

82'365,7, ﬁ., “15, RS Freset= Off
Vert= %00 counts Disp= 1 Elapsed= 16 secs
Energy Counts X-Ray Lines
1.01 e9. Na K 4, Na K , ZnL , Zn L 4, Zn L ,
Zn L
1.26 931. Mg K , Mg K , Mg K
1.75 3823. Si K , 81 K
3.71 Se3. Ca K 4, Ca K
4,03 60. Ca K 4, Ca K
€.41 S06. Fe K 4 Fe K
7.08 67. Fee K , Fe K
Quantex)
0. 480 Range= 10.230 keV 10.230
Integral 0 = 13004
9-Jan—-1992 13:58:03
Execution time = & seconds
22965, 7,A,H25, KRS ) Preset= 0Off .
Vert= 200 counts Disp= 1 Elapsed= 18 secs
Energy Counts X-Ray Lines
1.26 433. Mg K , Mg K , Mg K
1.7 1488. Si K , Si K
3.70 374. Ca K , Ca K
4.03 59. Ca K , Ca K
€.41 130. Fe K 4, Fe K
Quantex?
0.480 Range= 10.230 keV 10.230
Integral 0 = 3897

& seconds
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Execution time =
RR965,7,1-C,01,FM

T 11-Jan-1992 15:48:07

7 seconds

Vert= 500 counts

Energy Counts

1.00 101. MNa
— Zn
1.27 1039. g
1.75 4057. Si
3.34 1448. K

3.70 490. Ca
6.;;“.- S66. Fe

Quantex?

0. 000 Range=

11~-Jan-1992 1585:51:49

Execution time =

2296552y L-C, 08, Fi

Freset= Off

Disp= 1 Elapsed= 39 secs
X-Ray Lines
K ys MaK ,ZnL , Zn L , Zn L ,
L
K 4 Mg K , Mg K
K , 8i K
K , K K
K Ca K
K 4, Fe K
10.230 keV 10.110

{_ Integral 0 = 17621
I

7 seconds

Vert= 200 counts
T Emevgy  Counts
1.26 458. Mg
1,75 1638. Si
3.71 300. Ca
642 268. Fe
Quantex)- ... .
T 04000 Range=

- Preset= O0Off

Disp= 1 ' - Elapseds= - 42 secs
X-Ray Lines

s Mg K ', Mg K

s Si K

y Ca K7

y Fe K
10.230 keV - 10.110

Integral 0 = 10389

iy



11-Jan=-1992 15:54:48

Execution time = & seconds
22965,7,1~-C,03,FN Freset= O0Off
Vert= 200 counts Disp= 1 Elapseds= 30 secs
Energy Counts X~-Ray Lines
1.26 610. Mg K , Mg K , Mg K
1.75 2263. Si K , Si K
3.70 11, Ca K , Ca K
€. 42 144, Fe K , Fe K

Quantex)

0.000 Range= 10.230 keV . 10.110
Integral 0 = 10”238
11-Jan—-1992 15:58:28
Execution time = 8 seconds _
22965,7,1-C,04,FM : Preset= QOQff
Vert= 500 counts Disp= 1 Elapsed= 30 secs
Energy Counts X-Ray Lines
0.75 199. ColL 4,CobL , Col , ColL
1.26 a28. Mg K , Mg K , Mg K
1.74 3115. Si K s 81 K
3.33 146. K K 4 K K
3.72 350. Ca K , CaK
6. 42 387. Fe K 4 Fe K
7.04 143. Fe K 4, Fe K

Quantex?
0.000 Range= 10.230 keV 10.110
Integqral 0 = 13211



11-TJan—-1992 16:00:43

Execution time = & seconds

22965,7,1-C,05,FNM

Vert= 200 counts Disp= 1
Energy Counts X-Ray Lines
1.2% 530. Mg K , Mg K
1.74 2132. Si K , 61 K
3.70 379. Ca K , Ca K
€6.41 155. Fe K , Fe K

Quantex>
0.000 Range= 10.230 keV

11-Jan-19292 16:03:23

Execution time = & seconds
22965,7,1-C,15,FM
Vert= 200 counts Disp= 1
Energy Counts X-Ray Lines
1.87 S46. Mg K , Mg K ,
1.75 1520. S5i K-, 8i K
3.70 203. Ca K , CaK
6.40 182. Fe K , Fe K
Quantex?
0.000 Range= 10.230 keV

Mg K

Fregset=

Elapsed=

Integral O

Mg K

Freset=
Elapsed=

Integral O

Off

Off

39 secs

10.110
10361

41 secs

10.110
2362



11-Jan-19392 16:06:36

Execution time = &€ seconds
22965,7,1-C,25,FN Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 40 secs
Enerpgy Counts X-Ray lLines
1.27 378. Mg W , Mg K , Fg K
1.75 1401, g1 K , 8i K
3.71 230. Ca K , Ca K
.40 286, Fe K , Fe K

Quantex)
0.000 Range= 10.230 heV 10.110
: Integral 0 = 8386
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~ TABLE 3. CLASSIFICATION OF FIBERS WITH TUBULAR MORPHOLOGY

co
cQ
tMQ

coQ

NAM

UF
AD

ADX

AQ
AZ
AOQ

AZQ
AlZ
AZQ

NAM

TABLE 4.

Tubular Morphology not sufficiently characteristic
for classification as chrysotile

Characteristic Chrysotile Morphology
Chrysotile SAED pattern
Chrysotile composition by Quantitative EDXA

Chrysotile Morphology and composition by
Quantitative EDXA

Chrysotile SASD pattern and composition by
Quantitative EDXA

Non-Asbestos Mineral

CLASSIFICATION OF FIBERS WITHOUT TUBULAR MORPHOLOGY
Unidentified Fiber

Amphibole by random orientation SAED ‘shows layer
pattern of 0.53 nm spacing)

Amphibole by qualitative EDXA. Spectrum has elemental
components consistent with amphibole

émph!bole by random orientaticn SAED and Qualitative
DXA

Amphibole by Quant<tative EDXA
Amphibole by one Zone Axis SAED

égp:ibo]e by random orientation SAED and Quantitative
X

égpgibote by one Zone Axis SAED pattern and Quantitative
X

Amphibole by two Zone Axis SAED patterns with consistent
inter-axial angle _

Amphibole by two Zone Axis SAED natterns, consistent
inter-axial angle and Quantitative EDXA

Non-Asbestos Minera)l



Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043) '

EMS No. 22965 Client SCHAFER & ASSOC.

Sample No. SwW-8-4

Date 12/27/91

Total Asbestos Fibers 170 MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 170 MFL
> 5 Micron length (chrysotile) - *"BDL MFL
> 5 Micron length (amphibole) 45 MFL
Mass (Chrysotile) *BDL ng/L
Mass (amphibole) 240 pg/L
More/Less than 5 Chrysotile .

Fibers in Sample LESS

More/Less than 5§ Amphibole

Fibers in Sample MORE

Poisson 95% Confidence Interval ’ 140 to 210 MFL
Detection Limit 1.9 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 &'UP

0 3 14 12 9 52
' Particle Width - Microns

O-.04 .05 - .09 g - .14 .15 - .19 2 - .24 .25 & UP

0 9 18 18 13 32
Aspect Ratio L/W

0 -99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 499 50 & UP

28 28 17 8 0 9

(/00 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-0800
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20~-hec-1991
Execution t

08:51:23

=

ime = )

22965,8-4,A, #01, SA

Vert= S
Energy

3.70

6. 40
Quantex)
0.000

00 counts
Counts
2771. 0
V
1560. Mg
163. Al
4333. Si
177. K
968. Ca
428. Fe
Range=

10.230 hkeV

seconds
Disp= 1
X-Ray Lines
K 4 0 K
L

K 4 Mg K
K 4 Al K
K o, 8i K
K 4 K K
K 4 Ca K
K 4, Fe K

Preset= Off
Elapsed= 45 secs

10.110
303

Integral 8



7-Jan—-1992 11:41:58

Execution time = €& seconds
22965-8-4,A, HO02, 8A Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 34 secs
Evneryy Counts X-Ray Lines
1.25 1315, Mg K 4, Mg K 4 Mg K
1.74 4724. S8i K , Si K
3.69 1274. Ca K , Ca K
4,04 “106. Se K 4 Ca K , CaK
6&.39 349. Fe K , Fe K

Quantex?>

0.160 Range= 10.230 heV 10.230
. Integral 8 = 691
7-Jan-1992 11:43:5¢6
Execution time = 6 seconds
22965-8-4,R,H03,5A Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 19 secs
Energy Counts X-Ray Lines
1.25 744. Mg K , Mg K , Mg K
1.74 2429. 8i K , 8i K
3.69 581. Ca K , Ca K
4.02 &1. Ca K , Ca K
€&.39 225. Fe K 4 Fe K
Quantex)
0.160 Range= 10.230 keV 10.230

il

Integral 8 360



7-Jan—-1992 11:45:54

Execution time = 7 seconds

2R2965-8-4,A,H04,5A
Vert= 200 counts
Enerygy Counts

1.85 are. myg
1.74 3345. Si
3. 34 117. K

3.69 474. Ca
€. 41 327. Fe

Quantex?
0.160 Range=

Freset= O0Off

Disp= 1 Elapsed= 38 secs

K

K

K

L4

K

X-Ray Lines

s Mg K , Mg K

, Si K

10.230 keV 10.230
Integral 8 = 488



£20-Dec-1991
Execution t

22965, 8-4,A, HOS, SA

Vert= 200 counts
Energy Counts
0.52 1638. 0

v

1.00 103. NMa

Zn

1.25 837. Mo
1.74 2628. Si
3.33 107. K
3.69 969. Ca
Quantex) 184. Fe
0.000 Range=

ime

09:15:

38

7 seconds

Freset= 0Off

Disp= 1 Elapsed= 36 secs
X-Ray Lines

K 0 K ,V L ,V L ,V L ,

L

K 4, Na K , Zn L , Zn L 4, Zn L ,

L

K 4, Mg K , Mg K

K , S8i K

K 4 K K

K 4, Ca K

K 4 Fe K

10.230 keV 10.110

Integral 8

499



7-Jan—-1992 12:36:20

Execution time =

P2965~8-4,A, HO6, 5A

7 seconds

Vert= 200 counts
Energy Counts
1.25 1147. Mg
1.74 418%5. Si
3.69 964. Ca
'4.03 ii1e. Ca
6.39 311. Fe

Quantex)

0.160 Ranpe=

7-Jan—1392 12:38:18

Execution time =

22965-8—-4,A, #07,5A

S

Vert= 200 counts
Energy Counts
1.25 1457. Mg
1.74 S5234. Si
3.30 142. K
3.69 991. Ca
4.02 98. Ca
6. 40 428, Fe

Quantex?

0.160 Ranges=

Freset= Off

Disp= 1 Elapsed= 31 secs
X-Ray Lines
K 4 Mg K , Mg K
K 4 8i K
K , Ca K
K o Ca K
K 4 Fe K
10.230 hkeV 10.230
Integral 8 = 573
seconds
Freset= 0Off
Disp= 1 Elapsed= 26 secs
X-Ray Lines
K o, Mg K , Mg K
K , Si K
K 4 K K
K 4 Ca kK
K 4, Ca K
K , Fe K
10.230 heV - 10.230

744

Integral 8



7-Jan-1992 12:39:53

Execution time = & seconds
22965-8-4,A, H08, SA Preset= Off
Vert= 200 counts Disp= 1 Elapsed= 21 secs
Eneryy Counts X—-Ray Lines
1.295 1126. Mg K , Mg K 4 Mg K
1.74 4110. i K , 81 K
3.31 217. K K 4, K K
3.69 582. Ca kK , Ca K
4.06 77. Se K , Sc K
€. 40 432. Fe K , Fe K
7.02 S0. Fe K 4, Fe K
Quantex)
0.160 Range= 10.230 keV 10.230
Integral 8 = 650
7-Jan-1992 12:42:19 )
Execution time = 6 seconds
22965-8-4,A, H09, 5A Freset= 0Off
Vert= 200 counts Digp= 1 Elapsed= 58 secs
Energy Counts X-Ray Lines
1.26 353. Mg K , Mg K , Mg K
1.74 1634. 8i K , 8i K
3.69 251. Ca K 4, Ca K
6.41 214. Fe K , Fe K
Quantex) )
0.160 Range= 10.230 keV ) 10.230

Integral 8 = 235



7-Jan—-1992 12:43:3
Execution time =
22965-8-4,A,H#10,8A

3

2202
o

6 seconds

Vert= 200 counts
Energy Counts
1.25 1154. Mg
1.74 4046. Si
3.29 158. K
3.69 8i11. Ca
4.05 110. Sc
6&.39 27%5. Fe

Quantex)

0.160 Range=
7-Jan-1992 12:49:14
Execution time = 8

22965-8-4,A,#15, 5A

Verts= 200 counts
Energy Counts
1.25 202. Mg
1.74 675. Si
3.68 186. Ca
6. 42 113. Fe

Quantex?

0.160. Range=

FPreset= Off

Disp= 1 Elabsed= 37 secs
X-Ray Lines

K 4 Mg K , Mg K
K , 8i K
K 4 K K
K 4, CaK
K , 8¢ K , CaK , CakK
K , Fe K
10.230 keV 10.230
Integral 8 = 659
seconds
Freset= Off
Digsp= 1 Elapsed= 54 secs
X-Ray Lines
K 4 Mg K , Mg K
K , 8i K
K , Ca kK
K 4, Fe K
10.230 keV - 10.230
Integral 8 = 145



7-Jan-1992 12:51:3%

Execution time
22965~-8~-4,RA, H20, SA
200 counts

Vert=
Energy

1.25

”ﬁaanfakL_m_“

0.160

8 seconds

Counts
il Mg
1786. Si
312.  Ca
185. Fe
Range=

LN Téstng

Disp= 1 - Elapsed=

k
K
K

K

X-Ray Lines

s Mg K , Mg K
s 8i K
; Céwk

y Fe K

' 10.230 keV

Integral 8

Freset= Off

63 secs

10.230

= 325



ENERGY

0.52

l.0@e

19-Dec-1991 11:28:08 22965-8-4, A, Haff, 5A
COUNTS X~RAY LINES

8476. 0 KAl, O KA2, V LAl, V LA, V LEL, V LG1

0]
w
@
[ ]

Na KAl, Na KA2, Na KB1, Zn LA1l, Zn LAR2, Zn LE1,
Zn LG1

8

Gi
4]

Q. Mg KA1, Mg KA2, Mg KEBE1
486. Al KAl, Al KQE

17010. Si KAl, Si KA2
997. K KA1, K KA2

1998. Ca KA1, Ca KA2
261. Ca KE1, Ca KE3

1341. Fe KA1, Fe KA2

ive. Fe KEl, Fe KE3
19-Dec~1991 11:31:38

Execution time = 6 seconds
22965-8-4,A, #22, 5A Freset= Off
Vert=" 1000 counts Disp= 1 Elapsed= %1 secs
Energy Counts X-Ray Lines
0.52 1524. 0O K ,086 K , v L , Vv L ,Vv L ,
Vv L
1.25 853. Mg K , Mg K , Mg K
1.49 144. Al K , ARl K
1.74 2807. Si K , Si K
3.70 539. Ca K , Cak
6.41 244. Fe K , Fe K
Quantex)
0.000 Range= 10.230 keV 10.110
Integral 0 = 12312
19-Dec-1991 11:31:241 i
Execution time = 6 seconds
PR965-8-4 ;AT HERYEA Freset= OFff
Vert= 1000 counts Disp= 1 . EIspsede————54 —apcg
Energy Counts X-Ray Lines

0.52 15¢4. 0 K , 0 K , VvV L ,V L , vy L



7-Jan—-1992 12:54:195

Execution time = & seconds . e
22965-8-4,R,H23, SA ... .. PFreset=._ Off
Vert= 200 counts Disp= 1 Elapsed= %2 secs
Enevgy Counts X~Ray Lines
1.25 $30. Mg K , Mg K , Mg K
1.74 2026. Si K , 81 K
3.69 337. Ca K , Ca K
6. 38 192. Fe K , Fe K
Aﬁﬁaﬁféxl;; .. ) S . S . }
0.160 Range= 10.230 keV | 10.230

Integral 8 = 298



ENERGY

COUNTS

1615.
66.

91.

63.
993.

108.

19-Dec—1991 11:45:45

Co

Na

Mg
Al
Si
Ca
Ca
Fe

Fe

X=RAY

KA1,
LAl,

KA1,
LG1

KAt,
KAil,
KAl,
KA1,
KB1,
KAi,

KB1,

LINES

Co

Na

Mg
Al
Si
Ca
Ca
Fe

Fe

KA2,
LAz,

KAa,

KR2,
KRg
KA2
KAg
KR3
KA2

KE3

22965-8-4, A, H26, SA

V LRL, V LAE, V LE1, V LG1
Co LR1, Co LG1

Na KRi, Zn LR, Zn LA2, Zn LR1,

Mg KE1
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TEM ASBESTOS ANALYSIS
22965
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A6~-Dec~1991 16:09:49..

Evergy Counts

Execution time = & seconds ~
22965, #aH B, 01,FM. .. _ Preset= Off
Vert= 200 counts Disp= 1 Elapsed= 33 secs
Enerqy Counts X-Ray Lines
1.27 263. Mg K 4, Mg K , Mg K
1.75 1301. Si K , Si K
3.70 2599, Ca K , Ca K
6.41 168. Fe K , Fe K
ﬁdanteiiﬁ_ O, _ .
0.160 Range= 10.230 hkeV . _ 10.230 .
- Integral 0 = 8370
26-Dec-1991 16213:88 . . .
Execution time = 6 seconds .. e o e eeeee e
. 22965,#8-4 R,02,FM _ e Preset=_ OFff _ .
Vert= 200 counts Disp= 1 Elapsed= 33 secs

X~-Ray Lines

1.27  344. Mg K , Mg K , Mg K
1.74 1242. 6i K , Si K |
3.70  268. Ca K , Ca K
6.39 103. Fe K o, Fe K
Quantexy L i
0.160 Range=  10.230 keV o 10. 230
Integral 0 = 8426



26-Dec—-1991 16:18:27

Execution time = =

A zeicond: : |

22965, #3-4, B, 03, FHM L j . Preset= Off .
Yerts= BB counts Disp= 1 .. Elapseds= - 41
Energy Counts XfRag Lines - m ? ’

@ -
3

1]

R 1 1 R
¥
"7}

! ! o

1.26 388. Mg Koy, Mg Koy, Mg Kpj

B = o ST

1.74 1573.  Si Koy, Si Ko o

w

.69 | 263, Ca uy, Ca Ko a
S P

6. 40 207.  Fe Koy, Fe Koo - X
| ’ ! ! i I,
i 5 B

i I

i ! «
i t

H 1

1 '

i

0 :

i H

i

1

[or ¢ il
' 13.230 =)’

Quantex>MJ ; AR Lo W :
! AU J-lnh'nh"..\-‘ : Pl S T hhlll E Aankr J-'a
(2 '3 14 D e . 7 8 9
4- B.1606 Range= = 10.230 keV i | |
L L Integral B = 11413




26-Dec-1991 16:26:23

Execution time = 7 seconds
22365, #3-4, B,04,FM Preset= Off
Yerts= cBB® counts Disp= 1 Elapseds= >3 =zecs
Energy | Counts X-Ray Lines R
1.26 660 My Ky, Mg Kx,, Mg Kp,
1.75 2716 Si Ky, Si Ku«g
3.79 486 Ca Koy, Ca K«
6-4@ 3??- FE foi’ FE‘ ‘<0(2
| A
@uantex>b Mmﬂ/k
A | vy
i1 2 13 I 4 1S i 6 17 18 19
4- A.160 Range = 180.230 keV 18.238 -
Integral B = 17466




26-Dec—-1391 16:30:32

Execution time = 7 seconds
22965, H#8~4 B, 05, FM PFreset= Off
Vert= 200 counts Disp= 1 Elapsed= 21 secs
Energy Counts X-Ray Lines
1.26 739. Mg K , Mg K , Mg K
1.75 2578. Si K , 8i K
3.70 733. Ca K , Ca K
4.03 111. Ca K , Ca K
6.40 217. Fe K , Fe K
Quantex)
0.160 Range= 10.230 keV ' 10.230
Integral 0 = 10364
26-Dec-1991 16:35:34
Execution time = 7 seconds
22965, #8-4 R,07,FNM Freset= Off
Vert= 900 counts Disp= 1 _ Elapsed= 31 secs
Energy Counts X-Ray Lines
1.02 196. Ma K , Ma K , Ma K , Zn L , Zn L ,
ZIn L 4 ZIn L
1.27 1171. Mg K , Mg K , Mg K
1.73 6372. 81 K , S1i K
3.32 140. K K , K K
3.69 429, Ca K 4, CakK
6.41 1502. Fe K , Fe K
7.06 196. Fe K , Fe K
Quantex?
0.160 Range= 10.230 keV 10.230

Integral 0 = 24884



26-Dec—-1991 1€:39:54

Execution time = 7 seconds
22965,H8-4, B, 08,FM Freset= Off
Vert= 500 counts Disp= 1 Elapsed= 30 secs
Energy Counts X-Ray Lines
1.26 2051. Mg K , Mg K , Mg K
1.75 7131. Si K , 8i K
3.32 200. K K , K K
3.70 1251. Ca K , Ca K
4.03 167. Ca K , Ca K
6.41 ~1017. Fe K , Fe K
7.05 117. Fe K , Fe K
Quantex?
0.160 Range= 10.230 hkeV 10.230
Integral 0 = 26266
26-Dec-1991 16:54:43
Execution time = & seconds
22965,H8-4 B, 12,FM Preset= O0Off
Vert= 900 counts Disp= 1 . Elapsed= 36 secs
Energy Counts X~-Ray Lines
1.01 108. MNa K , NaK , 2ZnL 4, ZnL , Zn L ,
Zn L
1.26 1489. Mg K , Mg K , Mg K

1.75 5348. Si K 4 Si K

3.32 191. K K o, K K

3.70 735. Ca K , CaHK
6.41 759. Fe K , Fe K
7.08 111. Fe K , Fe K
Quantex)
0.160 Range= 10.230 hkeV 10.230

Integral 0 = 22972



26-Dec-1991 17:06:29

Execution time =
2R9635,H#8:4, B,17,FN

& seconds

Veirt= 1000 counts
Energy Counts
1.26 2502, Mg
1.75 9190. 8i
3.34 140. K
3.71 2428. Ca
4.04 2e9. Sc
6.41 577. Fe
7.05 a3. Fe

Quantex)

0.169 Range=

Disp=
X—-Ray lLines

K

K

K

K

K

1

Mg
Si
K

Ca
Ca
Fe

Fe

K

K

K

K

K

K

K

10.230 keV

Freset=

Elapsed= 29 secs

Integral O



COUNTS

269.

3049.

13347.

428,
Tgp9,

88,

149.

2653,

_w_gégjw

f6~Dec-1991 17:17:48

X-RAY LIMES

Ma

.Fe.

Fe

KA1,

KAal,

s

KA1,
KAt,

KE1,

_kéi:m

Na

My

si

o
Ca

Ca

Ti

KA2, Zn LA1, Zn LA2, Zn LE1, Zn LGL
KAZ, Mg KE1
KA

KA2

Kae

KE3

KAz

KB1, Fe KE3 .

22965, #8-4 B,23,FN



22968 #3-4, 3, 29, FM

232. Na
in
2958. Mg
11820. Si
568. K
1426. Ca
213. Ca
133. Ti
1945. Fe
236. Fe

KA,
LG1

Kat,
KA1,
KA1,
KA1,
KE1,
KA1,
Ket,

KE1,

Na

Mg

Ca
Ca
Ti
Fe

Fe

KAz,

KAz,
KA2
KAe
KA2
KE3
KA2
KA2

KEB3

26-Dec-1991 17:44:55

Execution ti

me =

22965, H8-4, R, 34, FM

Vert= 200 counts Disp=
Energy Counts X~Ray
1.26 841, Mg K
1.75 3531. Si K
3.31 219, K K
3.69 338. Ca K ,
6. 42 503, Fe K

Quantex?

0.160 Ranpe= 10.

Na KE1, Zn LA1l, Zn LA2, Zn LE1,

Mg KE1

7 seconds

Freset= Off
1 Elapsed=
Lines
Mg K 4 Mg K
Si K
K K
Ca K

Fe K

230 keV 10.

Integral 0 =

38 secs

230
16144



26-Dec-1991 17:53:50

Execution time = & seconds
2896¢5,48-4, B, 41 ,FN T Freset= Off
Vert= 500 counts Disp= 1 Elapsed:= 27 secs
Energy Counts X—-Ray Lines
1.26 1074. Mg K 4 Mg K , Mg K
1,75 3696. Si K , 8i K
3.70 834. Ca K , Ca K
4.06 113. Sc K , 8Sc K
€.41 £299. Fe K , Fe K

Quantex?
0.160 Range= 10.230 keV 10.230
: Integral 0 = 14682
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27-Dec—-1991 13:49:53
Execution time =
22965,5W-8-4,C,02,KK
Vert= 200 counts
Energy Counts

6 seconds

Digsp= 1
X-Ray Lines

1.75 270. 8i K , S8i K

Quantex)

0.160 10.230 keV

Range=
27-Dec-1991 13:51:28
Execution time =

22965, 85W-8-4,C,03,KK

6 seconds

Vert= 200 counts Disp= 1
Energy Counts X-Ray Lines
1.26 550. Mg K , Mg K
1.75 1725. Si K. y Si K
3.31 77. K K 4 K K
3.71 220. Ca K , CaK
E.41 237. Fe K 4 Fe K

Quantex?

0.160 Range= 10.230 keV

"t 4"

Freset= 0Off

Elapsed= 40 secs
10.230
Integral 0 = 5807
Preset= O0Off
Elapsed= 23 secs
Mg K
10.230

Integral 0 = 8956



27-Dec—~1991 13:56:11
Execution time =
22965, 5W-8-4,C, 05, KK

7 seconds

Vert= 200 counts Disp= 1
Energy Counts X-Ray Lines
1.25 304. Mg K , Mg K ,
1.74 1044. Si K , 8i K
3- 71 146)- Cé\ K [} Ca K
6.41 169. Fe K , Fe K

Quantex?

0.160 Range= 10.230 keV

27-Dec—1991 14:02:36
Execution time =
22965,5W-8-4,C, 07, KK

6 seconds

Vert= 200 counts Disp= 1
Energy Counts X-Ray Lines
1.26 469. Mg K , Mg K ,
1.74 1668. 5i K , 81 K
3.32 74. K K 4, K K
3.69 241. Ca K , Ca K
6. 42 241. Fe K 4 Fe K

Quantex)

0.160 Range= 10.230 keV

Freset= Off
Elapsed= 26 secs
Mg K
10.230
Integral 0 = €423
Preset= Off
Elapsed= 16 secs
Mg K
10.230
Integral 0 = 6984



27-Dec—-1991 14:05:37

Execution time = & seconds .
22965,5W-8-4,C,08,KK Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 25 secs
Energy Counts X-Ray Lines
1.26 €64, Mg K 4, Mg K , Mg K
1.75 2597. Si K , 8i K
3.70 632, Ca K 5, Ca K
4.03 83. Ca K , Ca K
6.43 189, Fe K 4 Fe K
Quantex>
0.160 Range= 10.230 keV 10.230
Integral 0 = 12157
27-Dec-1991 14:15:37
Execution time = 6 seconds
228965,5W-8-4,C,11,KK Freset= Off
Verts= 200 counts Disp= 1 Elapsed= 22 secs
Energy Counts X~Ray Lines
1.01 €7. Na K 4, Na K , Zn L 4, Zn L 4, Zn L ,
Zn L
1.26 637. Mg K- 4, Mg K , FMMpg K
1.75 2064, 8i K , 8i K
3. 32 134. K K sy K K
3.69 259. Ca K , CakK
G.41 167. Fe K , Fe K
Quantex)
0.160 Range= 10.230 keV 10.230

Integral 0 = 8741



27-Dec-1391 14:17:58

Execution time = & seconds
22965, SW-8-4,C, 12, KK Preset= 0Off
Vert= 200 counts Disp= 1 Elapsed= 23 secs
Energy Counts X-Ray Lines
1.27 238. Mg K , Mg K , Mp K
1.74 1017. Si K , 81 K
3.69 152. Ca K 4, Ca K
6.39 132. Fe K , Fe K
Quantex)
0.160 Range= 10.230 keV 10.230
Integral 0 = 5823
27-Dec-1991 14:28:53
Execution time = 6 seconds : .
22365,5W-8~-4,C,15,KK Freset= Qff
Vert= 200 counts Disp= 1 Elapsed= 29 secs
Energy Counts X-Ray Lines
1.27 2790. Mg K 4, Mg K , HMg K
1.75 1248. Si K , 81 K
3.33 92. K K 4, K K
3.71 151. Ca K , Ca K
6.37 136. Fe K , Fe K
Quantex)

0.160 Range= 10.230 keV 10.230
: Integral 0 = €633




27-Dec—-1991 14:32:55
Execution time =
22965, 5W-8-4,C, 16, KK

7 seconds

Vert= 200 counts Disp= 1
Energy Counts X-Ray Lines
1.285 200. Mg K , Mg K
1.49 90. Al K , Al K
1.76 435. i K , Si K
€.41 74. Fe K , Fe K

Quantex)

0.160 Range= 10.230 keV

27-Dec—-1991 14:36:24
Execution time =
22965, SW-8-4,C,17,KK

6 seconds

Vert= 200 counts Digp= 1
Energy Counts X-Ray Lines
1.26 401. Mg K , Mg K
1.75 1636. 8i K , Si K
3.32 a7z. K K 4, K K
3.69 133. Ca K , Cak
.42 161. Fe K , Fe K

Quantex)

0.160 Range= 10.230 keV

Freset= Off
Elapsed= 17 secs
Mg K
10.230
Integral 0 = 3690
Freset= Off
Elapsed= 25 secs
Mg K
10.230
Integral 0 = 7002




27-Dec~-1391 14:41:56 .y
Execution time = € seconds

22965, SW-8-4,Cy 18, KK 0 . preset= Off ...
Vert= 200 counts Disp= 1 Elapsed= 16 secs

Energy Counts X~Ray Lines

1.27 245. Mg K 4 Mg K , Mg K

1.76 1097. Si K , 8i K

3.34 72. K K 4, K K

3.71 182. Ca K , Ca K

€.42 i127. Fe K , Fe K
Quantex) '

0.160 Range= 10.230 keV , 10.230 ..
_ Integral 0 = 5589

27-Dec~-1391 14:48:17 3
Execution time = 7 seconds
22965, 5W-8-4,C, 19, KK Preset=" 0Off .
Vert= 500 counts Disp= 1 Elapsed= . 26 secs

Energy Counts X-Ray l.ines

1.02 116. Na K 4, Na K , MaK , Zn L , ZIn bt 4

In L , ZIn L

1.26 648. Mg K, Mg K , Mg K

1.74 3615. 1 K , 8i K

3.33 90. K K s K K

9. 41 72. Cr K 4, Cr K

6.41 1054, Fe K , Fe K
Quantex?

0.160 Range= 10.230 keV - 7 10.230. -

Integral 0 = 13450



27-Dec-1991 14:50:14

Execution time = & seconds

22965, 5W-8-4,C, 20, KK
Vert= 200 counts
Energy Counts

1.26 357 My

1.74 1173. Si

3.71 243. Ca

G.41 8%5. Fe
Quantex>

0.160 Range=

Freset= Off

Disp= 1 Elapsed=

K

K

K

K

X-Ray Lines

s Mg K 4 Mg K
s 8i K
s Ca K

, Fe K

24 secs

10.230 keV 10.230

Integral 0 =

9303



ENERGY

az

COUNTS
133, MNa
in
771, Mg
4372. Si
as. K
235. v
86. Cr
998. Fe
132. Fe

27-Dec-1991
Execution ¢
22965, 5W-8-
Verts= S
Energy

Quantex?
0.160

~-Dec~1991 14:52:26 22965, SW-8-4,C,21, KK

X~RAY LINES

KA1, Na KA2, MNa KR1, Zn LAl, Zn LA2, Zn LE1,

LG1

KA1, Mg KAR, Mg KER1

KAl, Si KA2

KA1, K KA2

KAl, V KR2

KA1, Cr KA2, V KEB1, ¥V KE3

KA1, Fe KR2

KEl, Fe KR3

14:54:29
ime = 6 seconds .
4,C,23,KK Freset= Off
00 counts Disp= 1 Elapsed= 14 secs
Counts X—-Ray Lines

&623. Mg K , Mg K , Mg K
2902. Si K 4, 81 K

105. K K 4 K K

356. Ca K , CakK

456. Fe K 4 Fe K

S6. Fe K 4, Fe K

Ranpe= 10.230 keV 10.230
Integral 0 = 34490



27-Dec—-1991 14:56:51

Execution time = &€ seconds
22965,5W~-8-4,C, 24, KK Preset= Off
Vert= 200 counts Disp= 1 Elapsed= 16 secs
Energy Counts X~Ray Lines
1.295 3a7. Mg K , Mg K , Mg K
1.74 1108. Si K , 8i K
3.70 319. Ca K , CakK
4,03 58. Ca K , CakK
6.43 67. Fe K , Fe K
Quantex)
0.160 Range= 10.230 keV 10.230
Integral 0 = 4837
27~-Dec-1991 15:03:49
Execution time = 6 seconds
22965,5W-8-4,C,25,KK Freset= Off
Vert= 200 counts Disp= 1 Elapsed= 16 secs
Energy Counts X-Ray Lines '
1.26 268. Mg K , Mg K 4, Mg K
1.74 1263. i K , Si K
3.70 30%5. Ca K 4, Ca K
6.42 86. Fe K , Fe K
Quantex?
0.160 Range= 10.230 keV 10.230
Integral 0 = S231



27-Dec-1991 15:08:27

Execution time = 7 seconds
22365, SW-8-4,C, 27, KK Freset= 0Off
Vert= 200 counts Disp= 1 Elapsed= 19 secs
Energy Counts X~-Ray Lines
1.87 351, Mg K , Mg K , Mg K
1.73 1773. Si K 4, Si K
3. 32 98. K K 4, K K
3.70 24e. Ca K 4, Ca K
€.40 123. Fe K , Fe K
Quantex>
0.160 Range= 10.230 keV 10.230
Inteqral 0 = 7024
27-Dec-1991 15:10:3%5
Execution time = €& seconds
22965,5W-8-4,C,29,KK FPreset= Off
Vert:s= 200 counts Disp= 1 Elapsed= 29 secs
Energy Counts X-Ray Lines
1.27 2ee. Mg K , Mg K , Mg K
1.73 a2s5. Si K , 61 K
3.70 173. Ca K , Ca K
6.41 939. Fe K , Fe K
Quantex)
0.160 Range= 10.230 keV 10.230

Integral 0 = 95842



27-Dec—-1991 195:12:50
Execution time =

2R965,5W-8-4,0C,31,KK
Verts= 200 counts

Energy Counts
1.26 408. Fo
1.75 1601. Si
3.32 47. K
3.71 220. Ca
6.41 215, Fe

Quantex?
0.160 Range=

D

X~Ray

K

K

K

K

K

6 seconds

isp= 1

s Mg
, Si
, K

s, Ca

10.230 kLeV

Lines

K

K

K

Freset=
Elapsed=

Mg K

Integral O

i

off

15 secs

10.230
6402



™ -
CM -
co .
cQ .
tMQ -
Q-
N -

TABLE
UF .
AD .
AY .
ADX -
AQ -
Az -
AQ -
AZQ -
Az -
AZQ -

NAM -

~

CLASSIFICATION OF FIBERS WITH TUBULAR MORPHOLOGY

Tubular Morphology not sufficiently characteristic
for classification as ¢chrysotile

Characteristic Chrysotile Morphology
Chrysotile SAED pattern
Chrysotile composition by Quantitative EDXA

Chrysotile Morphology and composition by
Quantitative EDXA

Chrysotile SASD pattern and composition by
Quantitative EDXA

Non-Asbestos Mineral

CLASSIFICATION OF FIBERS WITHOUT TUBULAR MORPHOLOGY
Unidentified Fiber

Amphibole by random orientation SAED ‘shows layer
pattern of 0.53 nm spacing)

Amphibole by qualitative SDXA. Spectrum has elemental
components consistent with amphibole

émphfbo1e by'random orientaticn SAED and Qualitative
DXA

Amphibole by Quantftative EDXA
Amphibole by one Zone Axis SAED

ggp21b01e by random orientation SAED and Quantitative
X

égp:ibo}e by one Zone Axis SAED pattern and Quantitative
X

Amphibole by two Zone Axis SAED patterns with consistent
inter-axial angle

Amphibole by two Zone Axis SAED patterns, consistent
inter-axial angle and Quantitative EDXA

Non-Asbestos Mineral



